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THE   RETAIL   PHARMACIST   AS    A   PURVEYOR   OF 
PURE  DRUGS* 

Henky   Kraemer,   Ph.D.,   Philadelphia. 

In  a  recent  novel  ^  which  lias  attracted  considerable  attention 
among  pharmacists  is  the  following :  "  I  don't  see  what  bigger 
thing  a  man  can  do  than  to  combine  pure,  clean,  unadulterated 
roots  and  barks  into  medicines  that  will  cool  fevers,  stt>p  chills 
and  purify  bad  blood.  The  doctors  may  be  all  right,  but  what 
are  they  going  to  do  if  we  men  behind  the  prescription  case  don't 
supply  them  with  unadulterated  drugs  ?  "  This  seems  like  a  fair 
question  for  the  layman  to  ask  and  the  answer  to  it  would  seem 
a  simple  one,  involving  only  the  question  of  honesty  or 
integrity ;  but  we  know  that  the  problem  itself  is  nuich  broader, 
more  complicated  and  difficult  than  the  writer  implies,  not  f)nly  on 
account  of  the  division  of  interest  and  responsibilities,  but  also 
on  account  of  the  inherent  difficulties  of  the  drug  problem  itself. 

That  the  ideals  of  the  reliable  pharmacist  are  not  surpassed  by 
those  of  the  harvester,  as  just  quoted,  is  shown  by  an  inciflent 
referred  to  by  Profes.sor  Procter  in  his  address  to  the  graduating 
class  of  the  Philadelphia  College  of  Pharmacy  in  i<S5S.-  The  in- 
cident occurred  in  New  York  and  rt-lated  to  a  friend  of   Professor 


*  Read  in  tlic  Symposium  nn  I  )ni!4  .Standards  in  liu'  St-ctinn  on  Pliar- 
macology  and  Therapeutics  of  the  American  Medical  Association,  at  the 
Sixty-Third  Annual  Session,  held  at  Atlantic  City,  June,  1912.  Reprinted 
from  Jour.  A.  M.  A.,  Nov.  J,  191J,  pjj.  1599^-1603. 

'Porter,  Gene  Stratton  :  The  Harvester,  p.  41,  Douhleday,  Page  &  Com- 
pany. 

■Procter,    William:   .Am.  Jnur.    Pharm.,   1S58,   x.xx,  202. 
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Procter's  whom  he  called  Colton,  and  avIio  at  that  time  was  a 
prominent  pharmacist  on  Broadway.  The  pharmacist,  having  oc- 
casion to  replenish  his  stock  of  cantharides  and  finding  that  the 
wholesale  druggist  with  whom  he  usuall}'  dealt  had  none,  went 
to  another  wholesale  druggist  whom  the  narrator  named  Haswell. 
When  Colton  entered  the  extensive  establishment  the  following 
dialogue   ensued : 

Colton:  "I  am  intoriiicd  that  yon  ha\c  iiowdered  cantharides  of  good 
quality,  and  I  am  desirous  of  getting  some  that  are  reliahle." 

Haswell:  "  O,  certainly!  You  will  find  none  better.  We  had  the  powder 
made  expressly  for  our  sales  from  selected  tiies." 

Colton  :  "  I  am  particular  in  providing  this  drug,  as  you  know  how  much 
depends  on  its  efificient  and  prompt  action." 

Haswell :  "  You  may  rely  on  our  article  as   in  good  condition." 

Here  the  conversation  closed  ;  Colton  gave  his  order  and  left 
the  store.  Some  weeks  after  while  he  was  engaged  at  his  counter, 
Haswell  walked  in,  evidently  under  some  nervous  excitement,  and 

the    fullowins'   occm  red  : 


Colton:  "Good   nuirning,   Air.   Haswell,   can    1   serve   you   to-day?" 

Haswell :  "  A  member  of  my  family  has  been  taken  suddenly  ill ;  her 
physician,  among  other  treatment,  has  prescribed  a  blister,  and  I  have  come 
out  of  my  way,  believing  from  your  well-earned  reputation  that  we  may  rely 
on  your  cerate,  and   much   depends  on   the   rapid   action   of  the  plaster." 

Colton:  "I  have  always  been  careful  in  preparing  this  cerate  from  good 
(lies  and,  fortimately.  in  this  instance  I  h;i\e  your  own  testimony,  in  addi- 
tion, in  their  favor." 

Haswell,  who  had  till  that  moment  forgotten  the  first  transaction,  quickly 
replied:  "But,  sir!  Are  you  sure  those  flics  were  active?  Have  you  tried 
them  ?  " 

Colton  :  "  You  said  they  were  when  you  sold  them  to  me." 

Haswell:  "But,  my  dear  sir,  this  blister  is  for  my  dciui^hter!  Don't  you 
understand?     For  my   only  daughter!     Can   I   rely  on   it?" 

Colton:  "For  your  daughter!  And  so  my  cerate  is  for  every  other 
man's  (l;uighter  who  deals  with  me  and  may  need  it,  and  who  is  as  dear 
to  his  affection  as  yours  is  to  you.  When  I  purchased  tho^e  llies  from  you, 
it  was  your  reiterated  assurance  of  their  reliability  which  chietly  induced  me 
.  to  take  them,  but  now  I  perceive  that  your  language  had  no  real  value  and 
was  given  in  the  spirit  of  a  huckster.  I  trust,  sir,  that  this  incident  will  be 
of  use  in  your  future  transactions ;  and  for  your  present  comfort  I  may 
assure  you  that  your  flies  were  ft)und  to  be  efficient  betore  tliey  were 
dispensed. " 
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Harwell  acknowledged  the  justice  of  the  rehuke  and  said  that 
never  before  had  he  been  properly  impressed  with  the  responsibility 
attached  to  the  wholesale  drug  business. 

INCREASE    IN    THE    NUMBER    OF    DRUGS. 

Until  about  twenty-hve  years  ago  the  list  of  drugs  in  the 
Pharniacop(eia  represented  those  which  were  chiefly  employed  by 
the  physician.  At  that  time  it  was  possible  for  the  pharmacist  to 
have  a  good  oversight  of  the  drugs  and  preparations  which  were 
employed.  I  can  even  recall  wIkmi  the  Shakers  sold  directly  to  in- 
dividual pharmacists  many  of  the  indigenous  drugs  that  were 
used.  While  the  means  for  the  identifTication  of  drugs  and  chemi- 
cals were  meager  as  given  in  the  Pharmacopoeia  at  that  time,  yet 
the  professional  pharmacist  by  his  experience  and  training  was 
enabled  to  judge  quite  well  regarding  the  quality  of  drugs,  his 
judgment  depending  much  on  their  appearance,  odor  and  taste. 
At  that  time  many  pharamacists  handled  the  crude  drugs  de- 
scribed in  thf  l'har:nactip(t'ia,  and  after  grinding  them  theriiselves 
made  nearl\  all  of  the  pliarmacop'jL-ial  |)reparali()ns,  as  tliesc  wi-re 
all   used   in    sufficient   quantity   to  make   it    worth    while. 

Since  that  time  drug-stores  have  been  multiplied,  pharmaceutic 
manufacturing  houses  have  been  established  in  great  numbers,  large 
chemical  houses. have  been  developed  and  the  number  of  remedial 
agents  has  increased  until  it  is  safe  to  say  that  the  articles  in  the 
PharmacojMieia  represent  but  a  small  part  of  the  substances  actually 
used  by  the  medical  profession.  While  these  changes  have  gone 
on  in  ])harmacy  we  must  recognize  that  they  have  reflected  at  the 
same  time  the  changes  in  the  practice  of  medicine.  .Such  pressure 
has  been  brought  to  bear  on  physicians  l)y  the  interests  directly 
concerned  that  instead  of  their  using  pharniacopreial  drugs  and 
preparations  we  find  them  prescribing  extensively  the  newer  syn- 
thetics, the  active  principles  and  special  preparations  of  manufac- 
turers. The  result  of  all  this  has  been  to  add  to  the  shelves  "of  the 
pharmacist  a  host  of  remedies  which  are  lil<ely  to  be  re(|uired  at 
any  time. 

Beginning  with  the  use  of  the  standard  lluidextract  of  ergot 
manufactured  by  Dr.  Squibb,  which  was  extensively  designated 
in  the  prescriptions  of  jihysicians.  we  have  seen  this  specialization 
developed   and   extended   until   to-day   the  pharmacist   is   co:upelled 
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to  carry  a  line  of  official  preparations  made  by  quite  a  number  of 
manufacturers.  While  it  is  true  that  the  competition  among  manu- 
facturers and  the  development  of  definite  standards  in  the  Phar- 
macopueia  have  caused  the  production  of  a  line  of  assayed  drugs 
and  ])reijaratious  which  in  some  cases  at  least  are  sui>erior  to  and 
more  unifcjrm  than  those  manufactured  a  few  years  ago,  yet  even 
these  preparations  may  deteriorate  or  their  properties  change,  in 
some  instances,  depending  on  how  long  they  have  been  kept  in 
the  stock  of  the  manufacturer  or  jobber  as  well  as  on  the  druggist's 
shelf.  This  places  a  great  responsibility  on  the  retail  pharmacist, 
as  he  must  have  exact  information  regarding  the  value  of  drugs 
and  preparations  at  the  time  they  are  dispensed.  I  think  it  can 
safely  be  said  that  the  professional  pharmacist  usually  exercises 
a  great  deal  of  care  in  selecting  drugs  and  chemicals  of  good 
quality  and  in  the  making  of  galenicals  which  will  be  found  to  be 
efficient  by  the  physician.  Furthermore,  even  with  those  prepara- 
tions which  he  purchases  from  a  manufacturer,  he  will  usually  in 
one  way  or  another  make  sufficient  tests  to  satisfy  himself  that  they 
are  true  to  the  label,  so  that  there  probably  never  has  been  a  time 
when  the  professional  pharmacist  was  more  alert  and  more  desirous 
of  working  with  the  physician  than  at  the  present.  At  this  point 
I  wish  to  refer  to  an  article  by  Mr.  Henry  C.  Blair  ^  which,  it 
seems  to  me,  is  well  worthy  of  perusal.  It  is  a  practical  exposition 
of  what  a  professional  pharmacist  is  capable  of  doing,  and  as  the 
article  was  prepared  essentially  in  the  interest  of  professional  phar- 
macy and  was  published  in  a  pharmaceutical  journal  it  will  stiuui- 
latc  the  i)harmacists  of  the  United  States  to  endeavor  to  attain  even 
higher  efficiency  in  the  professicMial  part  of  their  calling.  My  ob- 
ject in  mentioning  this  i)aper  here  is  to  show  to  physicians  that 
there  are  among  pharmacists  those  who  give  serious  thought  to  the 
question  of  the  purity  and  reliability  of  the  medicines  which  they 
dispense. 

Tt  is  ])robably  true  that  there  are  more  pharmacists  in  business 
than  are  necessary  to  supi)ly  the  drugs  and  medicines  required  by 
the  public ;  still  the  number  of  strictly  reliable,  conscientious  or 
so-called  professional  pharmacists  probably  does  not  exceed  the  de- 
mand, and  by  a  little  inquiry  physicians  should  have  no  difficulty 


'Blair,    H.    C. :  The    Manufacture   t)f   Galenicals   by   the    Retail    Pliarma- 
cist — Its   Possibilities  and   Limitations.  Jour.   .\m.    Pliarin.   .^ssn..    igu.   i.    17. 
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in  determining  their  location  and  thus  be  enabled  to  direct  their 
patients  to  them.  But  of  course  no  business  alliance  should  exist 
between  physicians  and  pharmacists  in  such  cases.  In  this  way 
the  mere  traders,  whetlicr  doing  a  small  or  a  big"  business,  would 
in  time  become  tlittercntiated  from  the  class  of  true  pharmacists, 
even  though  they  did  call  themselves  druggists ;  and  the  two  pro- 
fessions would  be  mutuall}-  protected  to  a  greater  degree  than  prob- 
ably obtains  at  present.  While  some  physicians  might  hesitate 
in  a  matter  of  this,  kind,  the  (|ut'stion  is  too  important  to  be  neg- 
lected, and  we  shoidd  not  wait  until  there  is  a  separation  h\  phar- 
macy laws  of  the  true  apothecary  or  professional  pharmacist  from 
the  mere  vender  of  drugs.  J  kit  law'S  or  no  laws,  the  most  reliable 
pharmacist  will  always  be  the  one  who  has  the  ability  and  con- 
scientious scruples  to  take  the  initiative  himself  in  keeping  his  stock 
up  to  standard. 

Until  recently,  we  may  sa\ .  and  this  is  particular!}-  apparent 
if  we  turn  over  the  pages  of  a  book  like  that  of  Dragendorfif's  ^ 
with  the  thousands  of  remedies  there  recorded,  our  principal  object 
in  the  study  of  medicinal  substances  seems  largely  to  have  been  to 
collect  in  one  place  all  the  remedies  that  have  been  used,  thus  seem- 
ing to  indicate  that  we  were  afraid  of  losing  something  that  might 
prove  ultimately  useful  to  mankind.  This  period  is  contempora- 
neous in  the  United  States  with  the  time  when  the  great  compila- 
tions or  dispensatories  were  popular,  these  being  useful  to  the 
pharmacist  and  suggestive  to  the  physician.  Furthermore,  our 
knowledge  of  drugs,  apart  from  certain  tests  for  identity,  has  con- 
sisted largely  of  unconfirmed  statements  regarding  their  value,  so 
that  we  may  say  that  the  most  useless  things,  like  the  pebbles,  have 
been  too  frequently  polished,  while  our  knowledge  of  the  most 
valuable  drugs,  like  the  uncut  diamonds,  remains  bedimmed.  With 
the  exception  of  a  comparatively  few  of  the  vegetable  drugs  our 
knowledge  regarding  their  active  principles  and  specific  action  is 
more  or  less  indefinite,  to  say  the  least,  and  hence  they  are  for  the 
most   part   without    quantitative    standards,    even    of   purity. 

Owing"  to  the  t'act  that  there  are  many  factors  which  cause  a 
variation  in  the  constituents  of  drugs,  such  as  for  exami)le  those 
which  modify  the  character  and  quantity  of  the  constituents  (\c- 
penfling  on   how   and   when   the   drugs  are  gathered   and   Imw   (he\ 

"  Dragondorff,  (ieorse:   T)ic-   Ikilpllanzen,    1898. 


6  Retail  Pharmacist  and  Pure  Drugs,      i'^™;.,;!"",.";:,  aga^j™" 

are  cured  or  dried  and  subsequently  handled,  it  becomes  exceed- 
ingly difficult  for  the  pharmacist  to  furnish  a  uniform  article  from 
time  to  time,  particularly  in  cases  in  which  there  are  no  standards  for 
the  active  remedial  constituents.  The  difficulties  of  the  pharmacist, 
dealing  as  he  does  with  galenicals  containing  the  constituents  of 
living  plants,  are  in  a  measure  comparable  to  the  difficulties  of  the 
physician  who  finds  his  i)atient  a  living  organism  with  intlividual 
variations  that  ])reTlu(k'  his  delcTmining  with  ;d)si)hUe  precision  the 
amount  or  character  of  response  with  any  gi\e!i  ([uantity  of  drug. 
But  as  the  medical  ])rofession  is  directing  its  attention  as  never  he- 
fore  to  a  scientific  study  of  the  action  of  drugs,  so  the  members  of 
the  pharmaceutic  profession  are  ad\ancing  and  attempting  to  pro- 
vide drugs  and  preparations  with  a  definite  quantity  of  active 
principle. 

FACTORS    IN    THK    I  M  PKO\KM  KNT    op    IiRUC.S. 

To  give  assurance  of  the  jirogress  that  is  Ix'ing  maile  I  may 
mention  some  of  the  factors  which  are  contributing  to  ati  imj^rove- 
ment  in  the  quality  of  drugs. 

Legislation. — One  of  the  most  important  of  tliese  is  the  enact- 
ment and  enforcement  of  national  and  state  laws  relating  to  drugs 
and  medicines.  This  beneficial  influence  has  been  going  on  ever 
since  Congress,  in  1848,  passed  the  law  requiring  all  imported  drugs 
and  medicinal  preparations  to  l)c  inspected  before  passing  the  cus- 
tom-house. In  the  address  of  Professor  Procter  -  already  referred 
to  he  calls  attention  to  the  fact  that  at  that  time  at  the  port  of 
Xew  York  alone  something  like  100.000  poimds  of  spiu"ious,  adtil- 
terated  and  deteriorated  (h-ugs  were  annually  rejected  and  screened 
out  of  the  market  which  l)ul  for  this  law  would  have  been  dis- 
tributed throughout  the  Tnited  States.  I  ha\e  not  seen  the  fig- 
tires  showing  the  amount  of  spurious  and  adulterated  drugs,  which 
were  refused  admission  mto  the  I'nited  States  since  the  passage  of 
the  b^jod  and  Drugs  .Act  of  K^of),  but  T  am  sure  that  it  was  quite 
large,  as  the  standards  adopted  were  not  onl\-  those  of  the  l^.  S. 
Pharmacopoeia  and  the  .\ssociati  mi  of  Offi-i'd  .Agricultural  Chem- 
ists, but  those  representing  the  most  recent  researches  in  phar- 
maceutic chemistry  and  i)liarniacognosy.  To  what  an  extent  we 
have  progressed  may  be  seen  from  the  picture  that  Professor 
Procter  has  given  us  of  the  conditions  that  prevailed  fifty  years  ago. 
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The  power  of  Congress  is  limited  to  the  custom-house  when  it  presents 
us  foreign  products  in  good  condition.  Once  beyond  the  examiner,  they  are 
opened  to  the  mercy  of  American  ingenuity ;  the  skill  which  evidences  itself 
in  the  production  of  genuine  French  brandies,  wines  and  perfumes  is  not 
slow  to  enter  the  domain  of  medicines,  and  by  the  aid  of  modern  alchemy 
transmute  the  bitterness  of  willow  bark,  and  the  glossy  fibre  of  the  cotton 
boll  into  veritable  quinine  of  Pelletier  and  Caventou.  Legislation  to  meet 
this  evil  in  its  home  aspect,  must  originate  and  be  carried  into  efifect  by 
the  authorities  of  each  state ;  adulterating  medicines  must  be  made  a  felony, 
punishable  by  statute,  just  as  any  other  crime  against  the  welfare  of  the 
public  health.  But  amid  the  diversified  interests  striving  for  ascendency 
at  our  legislative  centres,  such  wholesome  sanitary  measures  have  little 
chance  for  a  hearing ;  for  while  even  the  reported  approach  of  a  pestilence 
or  epidemic  will  send  forth  stringent  mandates  crippling  commerce  in  their 
unsparing  application  of  the  laws  of  quarantine,  the  perennial,  ever-present 
evils  that  we  have  pictured  flourish  and  extend,  unheeded  by  the  fathers 
of  the  state. 

Since  the  time  to  which  Professor  Procter  referred  there  has 
been  the  reahzation  of  what  seemed  to  the  apothecary  of  fifty  years 
ago  an  iridescent  dream.  The  Food  and  Drugs  Act  of  June  30, 
1906,  gave  us  for  the  first  lime  a  national  control  over  the  inter- 
state as  well  as  foreign  commerce  in  drugs.  Din"ing  the  last  five 
years  the  act  lias  been  enforced  to  such  an  extent  that  Dr.  Wiley  '' 
in  his  report  for  iqi  i  says  of  the  conditiotis  in  the  New  York  mar- 
ket:  "Continued  improx'ement  in  the  crude  drugs  is  shown.  Only 
a  small  numl)er  of  instances  of  entire  substitution  of  foreign  or  in- 
ferior drugs  is  reported."  There  has  also  been  a  wholesome  in- 
fluence exerted  in  improving  the  quality  of  domestic  drugs. 
The  beneficial  effect  of  the  national  Food  and  Drugs  Act,  supple- 
mented as  it  is  by  the  drug  laws  of  the  several  states  Avhich  have 
been  framed  after  the  national  act,  can  liardlv  lie  appreciated  ex- 
cept by  those  who  actually  handle  drugs.  While  of  coiu'se  there 
will  contimic  to  be  a  certain  amount  of  admixture  or  even  substi- 
tution in  foreign  as  well  as  domestic  drugs,  this  l)eing  iluc  in  a 
measure  to  the  lack  of  ])rofessional  knowledge  and  responsibility 
of  those  who  collect  drugs,  yet  the  whole  connnerce  is  lieing  con- 
trolled by  a  strict  inspection  either  at  the  custom-house  or  of  the 
goods  sold  by  the  large  drug  dealers.  With  the  seizures  that  have 
been  made  of  a  number  of  con.signments  of  domestic  drugs  on  the 

"Wiley,  H.  W. :  Report  of  the  Chemist  for  rgri.  b'rom  .Xnnual  Reports 
of  the  U.  S,  Department  of  Agriculture. 


8  Retail  Pharmacist  and  Pure  Drug's,     i  Am.  jour.  Pharm. 

o  (     January,  1913. 

ground  of  their  being  misbranded  or  adulterated  or  both,  I  have 
no  doubt  that  the  large  drug-dealers  have  brought  sufficient  pres- 
sure to  bear  on  the  collectors  of  crude  drugs  that  we  may  feel  that 
the  time  is  not  far  distant  when  the  su])ject  of  the  collection  of  medi- 
cal plants,  at  least  in  the  Ignited  States,  will  be  under  the  control 
of  properly  licensed  persons.  The  collectors  of  medicinal  plants 
should  have  just  as  much  information,  and  if  anything  greater  spe- 
cialized information,  concerning  crude  drugs  than  is  expected  of 
the  dealer  in  crude  drugs  or  retail  pharmacists.  Why  shall  the 
question  of  the  (iuality  of  drugs  be  put  to  the  retail  pharmacist  as 
a  conundrum  for  his  solution  wlien  the  collector  has  the  key  to  the 
problem?  In  practical  metallurgy  who  would  think  of  extracting 
thousands  of  tons  of  ore  from  a  mine,  roasting  and  refining  it  and 
ascertaining  only  in  the  matte  or  pure  metal  that  the  ore  to  begin 
with  was  of  low  grade?  Tliat  this  has  been  a  common  experience 
with  regard  to  drugs  is  show  n  by  the  numerous  analyses  which  have 
been  published,  I)ut  this  ('C)ndition  has  been  greatly  improved  as 
shown  by  the  fact  that  during  the  past  year  drugs  of  a  higher  grade 
and  greater  uniformity  are  to  be  found  on  the  market. 

I  might  add  at  this  time  that  there  are  other  encouraging  signs 
which  show  us  that  not  only  is  the  whole  commerce  of  drugs  being 
brought  under  the  surveillance  of  trained  and  scientific  men  in  phar- 
macy and  those  who  appreciate  their  responsibilities  in  this  work, 
but  also  even  the  growing  plants  \ielding  our  drugs  are  being 
brought  more  and  more  under  scientific  observation  and  control. 
The  intelligent  harvester  collecting  fresh  drugs  at  the  proper  season 
may  not  only  collect  drugs  that  are  pure  and  unadulterated,  but 
also  collect  those  that  contain  the  maximum  quantity  of  active 
constituents.  This  interest  in  the  growing  of  medicinal  plants  will 
be  found  an  important  factor  in  improving  the  quality  of  vegetable 
drugs.  While  the  chemical  manufacturer,  by  improved  laboratory 
methrxls,  can  fm-nish  us  w  illi  ])ure  chemicals  it  is  only  by  the  proper 
study  of  medicinal  plants  in  tlic  fields  that  we  shall  ultimately  se- 
cure the  highest  ])ossibk'  impnn-cmcnt  in  the  (|ua1ity  of  vegetable 
drugs.  What  Ins  l)ecn  done  with  iilanls  yielding  cinchona.  C(K\'i, 
o])iuni,  /cingil)cr.  Tinnc\elly  senna,  caryoi)hyllus,  and  to  some  ex- 
tent with  the  ])lants  yielding  digitalis,  belladonna,  and  hyoscyamus 
is  likelv  to  be  followed  with  a  large  number  of  other  valuable  drugs 
in  ihr  m-ar   future. 

Interest    1)1    /'hannaeeufic   Research.— Anoihcr   factor   which   is 
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affecting  the  quality  of  commercial  drugs  is  the  fact  that  they  are 
being  studied  more  intelligently  than  heretofore.  Until  recently, 
with  few  exceptions,  the  scientific  study  of  drugs  has  been  more 
or  less  superficial.  At  the  present  time  greater  efforts  are  being 
put  forth  in  the  study  of  the  active  principles.  These  studies  are 
furthermore  being  supplemented  by  the  investigations  of  trained 
pharmacologists.  The  result  of  these  investigations  must  influence 
not  only  the  practice  of  pharmacy,  but  also  the  practice  of  medicine. 
The  empiricism  of  the  past  is  being  replaced  with  the  truth  of 
science.  The  researches  of  Power  and  Salway "  (for  instance) 
in  failing  to  find  any  constituents  in  the  seeds  of  the  pumpkin  that 
possess  tenifugal  properties,  must  influence  not  only  the  use  of 
this  substance  by  physicians,  but  the  retention  of  this  article  by 
the  Pharmacopceia.  The  numerous  studies  on  the  biochemical  assay 
of  digitalis  and  its  preparations  which  have  been  published 
during  the  past  few  years  and  the  many  investigations  which 
are  still  going  on  will  shortly  enable  the  pharmacists  to  sup- 
.ply  quite  uniform  preparations  of  this  important  drug.  Many 
illustrations  could  be  given  to  show  that  our  knowledge  of  the  con- 
stituents of  drugs  is  becoming  more  and  more  exact,  and  with  this 
extension  of  knowledge  of  the  active  constituents  we  are  more  and 
more  enabled  to  prepare  galenicals  which  shall  represent  the  true 
properties  of  the  drug.  Furthermore,  this  knowledge  is  enabling  us 
to  differentiate  more  clearly  those  drugs  possessing  positive  me- 
dicinal action  from  those  which  are  slightly  efficient  or  altogether 
worthless,  and  by  elimination  of  the  latter  to  reduce  the  number 
of  drugs.  The  sooner  we  can  cast  all  positively  useless  drugs  into 
the  realm  of  the  obsolete  the  better  it  will  be  for  all  concerned, 
except,  of  course,  those  who  are  desirous  of  adding  to  the  number 
of  salable  commodities.  These  investigations,  regarding  the  physi- 
cal and  chemical  nature  of  drugs,  form  the  basis  of  Pharmacopoeia 
revision,  and  as  the  United  States  Pharmacopoeia  is  the  legal  stand- 
ard, it  is  at  once  apparent  how  these  two  factors,  legislation  and 
pharmaceutic  research,  are  contributing  most  effectively  to  an  im- 
provement and  greater  uniformity  in  the  quality  of  drugs  of  the 
Pharmacopoeia. 

Higher  Standards  of  Education. — A    third    factor   making   for 
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progress  in  pharmacy  is  the  higher  efficiency  on  the  part  of  retail 
pharmacists  themselves.  This  is  due  to  the  fact  that  in  some  states 
a  newly  licensed  pharmacist  must  show  that  he  has  had  a  course 
of  instruction  in  a  recognized  college  of  pharmacy.  There  has  also 
been  a  marked  improvement  in  the  curriculum  of  the  colleges  of 
pharmacy,  so  that  the  graduate  has  been  pretty  broadly  trained 
and  is  usually  quite  competent  to  practice  his  profession.  Further- 
more, by  reason  of  the  increase  in  preliminary  educational  require- 
ments, men  and  women  are  coming  into  pharmacy  who  are  better 
trained  and  enabled  to  pursue  their  studies  and  take  up  their  re- 
sponsibilities with  credit  to  their  profession  and  satisfaction  to  the 
physician. 

Not  only  is  it  true  that  the  professional  requirements  are  being 
advanced,  but  even  the  attitude  of  the  wholesale  druggists  is  such 
to-day  as  to  convince  me  that  they  are  realizing  their  great  ob- 
ligations and  responsibilities  as  purveyors  of  drugs  and  medicines. 
Mr.  C.  Mahlon  Kline,'  in  an  account  of  the  recent  meeting  of  the 
National  Wholesale  Druggists'  Association,  says : 

The  wholesale  dealers  of  ten  years  ago  were  iu)t,  nor  did  thoy  have  to 
be.  familiar  with  the  professional  side  of  pharmacy.  This  condition  is  n(vt 
true  to-day.  The  wholesaler  has  been  compelled  to  assume  responsibilities 
as  to  the  quality  O'f  the  drugs  and  medicines  he  handles,  and  this  has  driven 
him  to  interest  himself  in  the  study  of  drug  substances ;  therefore,  discus- 
sions having  to  deal  with  problems,  standards,  scientific  methods  of  pro- 
duction or  handling,  are  now  heard  with  the  greatest  interest,  and  the  purely 
commercial  side  has  been  forced  to  recede  somewhat  from  its  former  pre- 
eminent position. 

We  know  that  there  is  a  growing  disposition  on  the  part  of 
manufacturing  houses  to  employ  competent  analysts  to  examine 
drugs  before  they  are  further  distributed  or  made  into  preparations. 
With  the  better  output  of  drugs  by  the  dealer  in  crude  drugs  and 
the  manufacturer,  and  the  enforcement  of  the  national  and  state 
laws,  the  labors  of  the  retail  pharmacist  are  considerabl\-  light- 
ened, but  no  one  realizes  better  than  he  that  he  must  nevertheless 
be  alert  in  checking  the  findings  of  the  government  analysts  and 
manufacturing  houses  if  reliability  is  to  be  ensured  in  all  cases. 

Co-nperation. — There  is  still  another  important  factor  contribut- 
ing  to   the    ideal    practice   that   the    professional    pharmacist    ever 
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has  before  him  and  that  the  physician  should  insist  on  his  hving 
up  to.  and  this  is  the  disposition  for  mutual  co-operation  between 
the  members  of  the  two  professions.  Whatever  may  have  been  the 
grounds  for  the  pessimistic  attitude  of  physicians  a  decade  or  so 
ago  toward  the  pharmaceutic  calling  1  firmly  believe  that  the  radical 
changes  that  have  been  going  on  in  pharmacy  during  the  past  few 
years  give  cause  for  a  healthy  optimism,  that  is.  an  optimism  based 
on  a  belief  in  real  progress  and  an  earnest  desire  on  the  part  of 
pharmacists  to  render  the  best  service  in  their  power.  This  does 
not  mean  that  physicians  shall  cease  to  be  critical,  but  that  we  shall 
state  our  criticisms  with  candor  and  fairness  in  joint  meetings  where 
they  can  be  discussed  and  measures  for  improvements  suggested. 
And  here  let  me  say  that  to  my  mind  nothing  augurs  more  for  the 
mutual  progress  of  therapeutics  and  pharmaceutical  practice  than 
those  agencies  which  promote  the  coming  together  of  the  members 
of  the  two  callings  for  discussion  of  the  properties  of  drugs  and 
their  preparations  as  exemplified  in  this  Section  and  the  work  of 
the  Council  on  Pharmacy  and  Chemistry  of  the  American  Medical 
Association,  as  well  as  in  the  "  get  together  meetings  "  of  the 'local 
medical  organizations  with  the  various  local  pharmaceutic  asso- 
ciations. In  other  words,  if  we  3re  to  make  true  progress  we  can- 
not well  afford  to  be  entirely  independent.  The  words  of  the  late 
Dr.  Musser.**  an  honored  ex-president  of  this  Association,  in  a 
brief  address  which  he  delivered  before  the  members  of  the  Phila- 
delphia College  of  Pharmacy,  still  ring  in  our  ears  and  have  done 
an  incalculable  amount  of  good  in  stimulating  us  to  attain  a  higher 
goal  in  the  practice  of  pharmacy.     He  said  : 

I  plead,  therefore,  that  you  make  the  calling  of  pharmacy  not  a  pro- 
fession, but  a  science,  and  that  you  insist  that  its  conduct  must  be  on  the 
highest  scienti6c  plane  to  the  end  that  those  who  are  its  devotees  may  be 
counted  on.  in  season  and  out  of  season,  as  men  having  no  code  and  no  regu- 
lation, breathing  only  the  spirit  of  doing  unto  others  as  you  would  be  done  by. 

Sl'MM.XRV. 

In  summarizing  the  ])oints  that  I  have  attempted  to  luake  in 
this  paper.  I  may  say  that  the  professional  pharmacist  recognizes 
his  obligations  to  the  medical  profession  and  the  dependence  which 
the  physician  has  on  him  in  the  dispensing  of  pure  drugs.     Further- 
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more,  in  spile  (if  their  (liftienlties,  theri'  hiwv  l)eeii  [)i"i  iles.si(_)n;il  pliar- 
macists  who  have  consistently  tried  to  handle  only  pnre  drnj^^s  and 
to  dispense  preparations  wliich  the  phv^ieian  wnnld  hnd  to  he  effi- 
cient. 

\\  liile  it  is  Irne  that  the  ap<nhecar\-  is  dependent  in  some  meas- 
ure on  the  ahility  and  intet^^rity  of  the  larj^e  dealer  from  whom  he 
purchases  his  supplies,  yet  he  attempts  to  check  in  a  measure  the 
articles  distributed  by  the  mannfacturei'.  reco.q'nizini;-  that  he  stands 
between  the  manufactiu'er  and  the  patient. 

I'^urthermore,  there  are  fortmiately  a  number  of  factors  which 
are  makin,sf  it  easier  f(ir  the  pharmacist  to  purchase  ])ure  druji^s  and 
dispense  good  |)re])arati()ns.  These  are  the  enactment  and  enforce- 
ment of  druio;-  laws,  the  greater  interest  in  pliarmaeeutic  research, 
the  higher  standards  of  education  in  pharmac\  and  the  co-o])eration 
between  physicians  and  pharmacists. 

Finally,  I  may  say  that  while  the  pharmacist  is  a  purveyor  of 
articles  that  sell  at  so  much  per  pound  or  so  much  per  ounce,  the 
ethical  standards  which  guide  him  in  his  ])raclice  must  be  as  strin- 
gent'and  binding  as  those  wliich  guide  the  physician  in  his  practice. 
And  while  physicians  may  dilTer  as  tn  diagnosis  and  as  to  the 
relative  \alue  of  medicines  and  wliile  e\er\-  patient  reacts  more  or 
less  variously  toward  different  medicines  and  toward  the  same  dose 
of  the  same  medicine,  the  standards  set  for  the  pharmacist  must 
be  those  of  imiforniit\  and  efficieni-y.  The  one  constant  in  the 
ef|uatioii  nuisi  \n-  the  unifMnn  (|uality  rif  tin.'  drug.  This  is  the 
position  we  are  endeavornig  to  live  up  to  m  our  leaching  and  in 
our  practice,  and  we  desire  every  possible  co-operation  on  the 
part  of  physicians  in  advancing  and  maintaining  this  standard. 
While  we  sometimes  feel  that  the  medical  profession  has  not  suffi- 
cientl}-  tuiderstood  tlu'  task  we  have  set  out  to  perform,  yet  we 
trust  that  the  physician  will  appreciate  that  the  pharmacist  realizes 
his  res])onsibility  and  recognizes  the  inqjortance  of  fostering  the 
integrity  of  their  nnilual  relations  if  the  best  results  in  tlie  interests 
of  the  ])ul)lic  health  are  to  be  achieved. 
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CANDY— CHEAP  AND  EXPENSIVE  ^ 

By  Charles  H.  La  Wall. 
Chemist  to  the  Pennsj'lvania  State  Dairy  and  Food  Department. 

The  word  "  candy  "  is  derived  from  the  Orientals  hy  whom 
sweetmeats  and  sti^ar  have  been  iLsed  from  the  earhest  times.  The 
Hindustan  Klutiui  and  the  Arabic  quand ,  as  well  as  words  of  similar 
sound  in  other  Eastern  langiiai^es,  signihes  "  sugar,"  and  are  trace- 
able to  the  .Sanskrit  word  Kliunda,  meaning  a  portion  or  piece.  The 
detinition  of  cand\  in  its  strictest  sense  limits  it  to  "  any  confection 
having^  sugar  as  its  basis,  htiwever  prepared." 

The  word  "  confectionery,"  a  broader  term  ap])liod  frecpientl)  to 
candy  is  from  the  Latin,  conficci-e,  to  compound,  and  really  embraces 
all  food  preparations  of  the  nature  of  sweetmeats,  pastry,  etc.,  which 
have  sugar  as  a  basis  or  for  the  principal  ingredient. 

As  the  Oriental  origin  of  the  word  indicates  candy  is  an  ancient 
food  product  and  its  early  use  by  luistern  peoples  points  to  an  intui- 
tive knowledge  of  the  vahie  and  necessity  of  the  carbohydrates  as 
food  stuffs.  In  the  early  days  of  the  use  of  candy  by  European 
nations,  the  manufacture  and  sale  of  sweetmeats  was  exclusively 
carried  on  by  drug-gists,  who,  we  find  in  the  year  1581  in  Nurem- 
burg,  entered  a  ])rotest  against  the  encroachment  upon  their  rights 
by  other  persons  engaged  in  trade  in  a  resolution  i-onlaining  tlie 
following: 

"May  it  pli.i^c  ilie  f lonnrahlc  Cnuncil  to  lenil  ear  lo  (jiu  Luiiiplaints 
and  ill  cuiiforniilN'  lliei-e\vitii  In  see  111,  in  siu'li  a  ni;mner.  to  protect  our 
interests,  that  henceforth  we  sliall  n<Jt  l)e  unduly  oppressed  by  the  physicians, 
and  that  each  of  us  shall  be  enabled  to  enjoy  the  just  results  of  his  labors. 
The  following,  Honorable  Sirs,  forms  the  substance  of  our  complaint: 

I.  The  sale  of  all  confections,  formerly  dispensed  by  us,  has  now  fallen 
into  die  h.'inds  of  the  sugar  dealer,"  etc. 

It  was  manifestly  i!n])ossible,  of  coiu'se,  for  ])harniacists  to  con- 
trol sucli  a  rapidlx  ile\eloping  birsiness  and  we  find  it  carried  on  at 
])resent  in  an  entitel\  si'])arale  manner,  exi-epl  for  llie  lad  that  many 
drug-gists  carry  i-an(l\  iiianulaclnred  b\  nihers,  as  a  side  line,  con- 
hning  their  manufacturing  operations  t<i  sucli  medicated  confections 
as  still  survive  in  the  materia  medica  of  the.  present. 

*  Presented  at  the  American  Food  Fxposition,  New  York,  October  28, 
1912. 
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The  manufacture  of  candy  has  probably  reached  the  highest 
degree  of  perfection  and  the  greatest  magnitude  in  America, 
although  in  Germany  and  in  hrance  it  is  also  of  great  importance, 
the  French  word  "  bon  bon  "  (a  duplication  of  the  word  "  good  ") 
having  been  practically  Anglicized  and  found  in  common  everyday 
use  among  English-speaking  peoples. 

The  competitive  efifort  to  originate  new  and  attractive  forms  has 
caused  candy  to  occupy  a  peculiar  and  distinctive  place  among  food 
stufifs,  both  as  to  the  attitude-  of  the  purchasing  public  and  in  the 
eyes  of  the  law.  Coloring  matters,  even  of  the  permissible  varieties, 
are  required  to  have  notice  of  their  presence  given  to  the  consumer 
in  the  case  of  food  stufifs  in  general,  but  in  candy  the  addition  of 
coloring  matter  is  looked  upon  as  an  esthetic  necessity  in  order  to 
provide  an  attractive  variety,  and  therefore  any  harmless  color  is 
permitted  in  confectionery  where  its  presence  is  not  deceptive  and 
because  it  is  really  desired  by  the  niajnrity  of  purchasers. 

In  the  manufacture  of  candy  the  basis  is  usually  sugar  or  some 
related  carbohydrate  such  as  glucose.  A  carbohydrate  is  a  complex 
chemical  constituent  of  food  stuffs  in  whicli  carbon  is  comliinetl  with 
hydrogen  and  oxygen,  the  two  latter  elements  being  jjresent  in  the 
same  proportion  in  which  they  exist  in  water,  hence  the  expressive- 
ness of  the  word  "  carbohydrate."  The  carbuh\ drates  form  a  valu- 
able class  of  food  stuffs  including  the  starches,  sugars  and  some  of 
the  fats  and  serve  as  fuels  for  the  animal  organism. 

Sugar  is  obtainable  from  a  number  of  natural  sources,  the  most 
important  of  which  are  sugar  cane,  sugar  beet,  sorghum  and  sugar 
majjle,  the  first  and  second  sources  being  used  for  the  refined  sugar 
of  commerce,  the  third  and  fourth  being  usually  employed  in  the 
unrefined  condition  on  account  of  the  attractiveness  of  the  natural 
flavor.  Sugar  is  also  used  in  candy  in  the  unrefined  form  as 
molasses  or  brown  sugar. 

Glucose,  another  carbohydrate  used  in  the  manufacture  of  candy, 
is  not  a  natural  product,  but  is  made  from  starch  by  the  action  of  an 
acid  which  is  afterward  removed  leaving  the  glucose  in  a  pure  con- 
dition. The  bad  reputation  wliich  glucose  has  acquired  in  the  mind 
of  the  public  is  partl\  dui'  to  the  fart  that  it  was  formerly  manu- 
factured and  jiurified  b\-  nuthods  which  left  it  contaminated  with 
harmful  substances  and  also  because,  as  in  the  case  of  oleomargarine 
and  butter,  it  was  not  sold  and  used  upon  its  own  merits  but  was 
secretly  employed  as  a  cheaj:)  substitute  for  sugar,  which  it  is  capable 
of  replacing  to  a  large  extent  for  many  |)urposes.     The  name  "  corn 


'^l/uTixiQiT}  Candy— Cheap  and  Expensive.  15 

syrup,"  which  is  now  legally  applied  to  it  is  misinterpreted  by  the 
average  purchaser  to  mean  a  syrup  prepared  from  corn  in  the  same 
way  that  syrup  is  prepared  from  the  sugar  cane.  This  impression 
is  not  correct  and  is  also  faulty  in  that  the  product  can  be  equally 
well  prepared  from  any  other  variety  of  starch  as  well  as  corn  starch 
and  in  Germany  is  usually  made  from  potato  starch,  in  which  case 
the  name  "  corn  s\rup  "  would  not  be  correctl)'  applied.  When 
properly  made  and  purified,  as  is  done  at  present,  it  is  looked  upon 
by  the  majority  of  authorities  as  being  a  wholesome  food,  the  few 
who  disagree  on  this  point  basing  their  objections  upon  the  fact  that 
unlike  cane  sugar  it  is  not  a  simple  carbohydrate  of  definite  chemical 
composition,  but  is  a  complex  mixture  of  several  carbohydrates,  of 
which  one  of  the  less  important  is  comparatively  indigestible. 

When  sugar  is  heated  with  small  quantities  of  acids,  such  as  are 
present  in  many  fruits,  or  intentionally  added  in  the  shape  of  vinegar 
or  cream  of  tartar  in  the  manufacture  of  candy,  it  is  chemically 
decomposed  with  the  formation  of  a  new  substance  known  as  invert 
sugar,  which  consists  of  two  carbohydrates,  both  different  from  the 
original  sugar  and  one  of  which  is  identical  with  the  principal  carbo- 
hydrate of  glucose.  This  invert  sugar,  which  is  purposely  formed 
in  certain  kinds  of  candy,  possesses  the  same  property  as  is  possessed 
by  glucose,  of  making  a  soft  creamy  mass  which  does  not  readily 
grain  or  crystallize. 

When  sugar  is  heated  to  a  temperature  high  enough  to  partly 
burn  or  char,  there  is  formed  a  substance  called  caramel,  which 
possesses  powerful  coloring  properties  and  which  communicates  a 
flavor  which  is  attractive  to  many.  When  sugar  is  heated  to  a  tem- 
perature short  of  the  caramelizing  point,  it  is  modified  in  its  char- 
acter and  assumes  a  state  known  as  barley  sugar,  in  which  it  is  in 
a  solid,  glassy,  uncrystallizable  condition.  There  are  other  and 
intermediate  temperatures  at  which  sugar  assumes  physical  condi- 
tions varying  according  to  the  degree  of  heat,  and  therefore  such 
terms  as  "  thread,"  "  soft  ball,"  "  hard  ball,"  "  crack  "  and  ''  hard 
crack  "  are  technically  used  by  confectioners  to  describe  the  condi- 
tions which  the  cooked  mass  will  assume  upon  cooling.  This  illus- 
trates the  infinite  possibilities  of  candy  making  taking  into  account 
the  immense  number  of  colors  and  flavors  available  for  use,  and 
shows  how  a  large  variety  of  forms  and  consistence  may  result 
from  the  use  of  a  comparatively  small  number  of  basic  ingredients. 

We  often  hear  astonishment  expressed  at  the   fact  that  candy 
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can  be  sold  so  cheaply  and  equal  astonishment  at  the  fact  that  it 
can  be  made  to  cost  so  much.  Both  sets  of  critics  overlook  several 
important  facts  which  are  easily  apparent  to  the  reasoning  indi- 
vidual. About  the  cheapest  price  at  which  good  candy  can  be  sold 
at  retail  to  afiford  even  a  small  margin  of  profit,  is  8  or  lo  cents  a 
pound.  Such  candy  can  be  and  usually  is  pure  and  wholesome,  as 
in  it  are  used  only  sugar  or  molasses,  glucose,  flavors  and  colors, 
the  total  cost  of  which  to  the  marmfacturer  will  not  aggregate  more 
than  6  or  7  cents  a  pound,  and  as  all  candy  contains  more  moisture 
(added  in  its  preparation)  than  is  naturally  present  in  the  ingre- 
dients, another  element  of  profit,  usually  overlooked,  is  apparent. 

When  we  consider  the  higher  priced  candies  and  the  causes  for 
their  high  prices,  we  find  that  not  only  is  the  labor  expended  upon 
them  much  greater  in  proportion  (many  of  them  being  made  en- 
tirely by  hand  while  the  cheaper  candies  arc  made  altogether  by 
machinery),  but  that  expensive  ingredients  such  as  nuts,  chocolate, 
fruits,  etc.,  arc  freely  used,  thus  accounting  for  much  of  their  in- 
creased cost. 

At  the  present  time  it  may  be  confidently  stated,  I  believe,  thai 
candy  is  more  rarely  adulterated  than  ever  in  its  history.  In  the 
Federal  Food  and  Drugs  Act  of  June  30,  1906,  the  following  specific 
clause  is  directed  toward  candy :  "  A  substance  shall  be  deemed  to 
be  adulterated :  In  the  case  of  confectionery :  If  it  contains  terra 
alba,  barytes,  talc,  chrome  yellow,  or  other  mineral  substance  or 
poisonous  color  or  flavor  or  other  ingredient  deleterious  or  detri- 
mental to  health,  or  any  vinous,  malt  or  spirituous  liquor  or  com- 
pound or  narcotic  drug."  We  here  see  a  specific  prohibition  of  a 
number  of  substances  by  name.  Terra  alba  is  a  synonym  for 
powdered  gypsum,  a  pulverized  rock  resembling  plaster  of  Paris; 
barytes  is  another  mineral  substance,  very  heavy  and  insoluble, 
used  principally  as  .a  filler  in  paper  manufacture  or  as  a  white  pig- 
ment ;  talc  is  powdered  soapstone,  the  substance  commonly  used  as 
a  toilet  powder;  chrome  yellow  is  a  poisonous  compound  of  lead 
used  as  a  pigment.  None  of  these,  with  the  exce])tion  of  talc,  which 
has  been  reported  in  small  quantities  in  certain  candies  like  jelly 
beans  where  it  is  used  as  a  polishing  agent,  has  been  reported  as  a 
candv  adulterant  for  years.  The  manufacturers  of  candy  them- 
selves have,  through  their  trade  organizations,  brought  about  a 
cessation  of  trade  practices  which  were  in  vogue  some  years  ago 
and  which  were  undoubtedly  harmful.     Even  before  the  publishing 
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of  the  ruling  of  the  U.  S.  Department  of  Agricuhure,  in  which  a 
list  of  permitted  colors  was  given,  these  same  confectioners'  asso- 
ciations both  here  and  abroad,  had  been  working  toward  the  same 
end,  namely,  encouraging  the  use  of  a  certain  few  colors  which 
were  known  to  be  harmless  and  the  discouraging  of  the  use  of  a 
large  number  which  were  either  known  positively  to  be  liarmful  or 
were  of  doubtful  character.  This  is  not  to  be  taken  as  meaning 
that  all  cand}-  manufacturers  lived  up  to  these  rules  or  that  no 
adulterated  candy  has  been  sold,  for  the  published  records  of  the 
Federal  cases  and  the  Proceedings  of  the  manv  State  Dairy  and 
Food  Commissioners  have  shown  otherwise. 

Tliere  have  been  found  in  cand\  in  the  past,  and  prosecutions 
have  been  brought  and  sustained  against  the  cases,  such  products 
as  sulphur  dioxide,  a  bleaching  agent  formerly  used  extensively 
in  glucose  but  now  discontinued  for  tlKit  ])iu-posc,  and  also  found 
in  candy  as  the  result  of  the  use  of  impure  gelatin  or  glue ;  shellac 
and  similar  waterproof  glazing  materials  sometimes  carryijiig  with 
them  other  harmful  constituents  such  as  arsenic;  alcoholic  liquors, 
and  sometimes  fusel  oil  in  cordial  drops ;  brown  mineral  pigments 
in  imitation  of  chocolate,  and  other  constituents  equally  discreditable, 
but  by  far  the  greater  proportion  of  the  candy  sold  for  some  time 
past  has  been  free  from  positively  harmful  ingredients. 

In  191 1,  working  under  the  direction  of  State  Dairy  and  Food 
Commissioner  James  h'oust  of  Pennsylvania,  1  made  an  extensive 
investigation  of  more  than  250  samples  of  candies,  particularly  of 
the  cheap  varieties,  and  of  this  number  only  4  cases  were  recom- 
mended for  prosecution,  3  for  the  use  of  small  ciuantities  of  talc  and 
I  for  the  use  of  sulphur  dioxide  as  a  bleaching  agent.  The  de- 
tailed result  of  the  examination  of  these  250  samples,  together  with 
comments  thereon,  were  at  that  time  published  as  Bulletin  216  of 
the  Penn.sylvania  Department  of  Agriculture  and  observations  were 
made  of  particular  facts  which  T  believe  to  be  worthy  of  repetition 
at  this  time  because  1  belie\e  tbcy  are  still  applicable  to  trade  con- 
ditions. 

The  criticism  which  can  justly  be  bruuglit  against  man\  cheap 
candies  is  not  on  account  of  the  presence  o'f  constituents  haiiiil'ul 
in  themselves,  but  ])arH\  on  account  of  the  careless  manner  in 
which  such  candy  is  handled  and  exposed  for  sale,  thus  rendering  it 
liable  to  all  kinds  of  contamination,  partly  on  account  of  the  indi- 
gestible character  of  some  of  the  puffed  up  penny  marshmallow 
specialties,  and  partly  because  by  the  competitive  efforts  of  the  man- 
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iifacturers  to  provide  novelties,  such  candies  as  are  in  the  form  of 
flexible  belts,  necklaces,  tubes,  etc.,  or  are  in  the  form  of  toy  doll 
babies,  soldiers,  whistles,  guns  or  marbles.  These  latter  are  usually 
played  with  by  the  child  before  eating,  with  results  that  would  make 
a  bacteriologist  hold  up  his  hands  in  horror. 

Prize  package  candies  have  also  been  observed  by  me  in  which 
small  tokens  made  of  poisonous  metals  are  imbedded  or  are  in 
contact  with  the  candy  itself. 

Some  of  these  needed  reforms  can  be  brought  about  only  through 
the  co-operation  of  such  manufacturers  as  realize  and  accept  the 
responsibility  for  the  perpetuation  of  such  discreditable  conditions. 
Other  reforms  must  be  stimulated  by  the  education  of  the  vendor 
of  cheap  candies,  who  in  the  city  is  frequently  a  sidewalk  merchant 
and  who  must  be  compelled  by  law  if  necessary  to  protect  his  cus- 
tomers, most  of  whom  are  unable  to  protect  themselves  by  reason 
of  their  tender  ages.  I  have  seen  candy  sold  by  these  vendors  that 
was  not  onlv  filthy  as  to  external  appearance  but  was  also  alive  with 
vermin  requiring  a  close  examination  for  their  detection. 

One  of  the  frauds  that  is  frequently  perpetrated  in  cheap  candy 
is  the  substitution  of  cheaper,  and  frequently  less  digestible  sub- 
stances for  chocolate.  The  manufacturer  of  such  products  protects 
himself  by  avoiding  the  use  of  the  word  "  chocolate,"  either  on  the 
package  or  the  invoice.  In  many  instances,  the  retailer,  though 
careless,  is  ignorant  of  this  condition  and  of  course  the  purchaser 
is  the  one  eventually  deceived,  either  with  or  without  the  connivance 
of  the  manufacturer  or  retailer.  This  condition  should  also  be 
remedied.  When  a  candy  which  looks  like  chocolate  is  made  wholly 
or  partlv  from  any  chocolate  substitute,  the  same  protection  should 
be  afforded  the  purchaser  as  is  given  in  similar  instances  in  other 
classes  of  food  products. 

In  the  more  expensive  candies  these  conditions  or  others  of  a 
similar  character  are  less  likely  to  occur.  One  which  I  call  to  mind 
is  the  fact  that  most  of  the  crystallized  violet  and  rose  leaves  which 
are  used  partly  for  their  decorative  effect  in  expensive  box  candies, 
are  artificiallv  colored,  and  that  in  some  cases  what  look  like  candied 
violets  are  in  reality  selected  popcorn  flakes  ingeniously  colored  and 
sugared  to  give  the  appearance  of  violet  flowers. 

These  few  facts  regarding  candy  are  herewith  presented  in  the 
hope  that  their  dissemination  will  lead  to  a  more  widespread  interest 
in  the  matter  which  will  ultimately  result  in  the  still  .further  improve- 
ment in  the  i)uritv  and  wholesomeness  of  candy,  cheap  and  expensive. 
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RHUBARB  AS  A  SOURCE  OF  COLOR  IN  PLACE  OF 
GOLDEN   SEAL. 

Bv   John    K.   Thum,   Ph.G.,   Pharmacist   at   the   German   Hospital, 
Philadelphia,     Pa. 

Hydrastis  or  golden  seal  is  frequently  used  for  its  property  of 
imparting  a  golden-yellow  color  to  liquid  pharmaceutical  prepara- 
tions. 

At  the  hospital  with  which  I  am  connected,  we  have  been  using 
it  for  many  years  to  give  this  color  to  our  liquid  antiseptic  or 
"  Listerine." 

The  exorbitant  price  demanded  in  recent  years  for  this  drug, 
makes  its  use  altogether  prohibitory  for  this  purpose.  Naturally,  a 
stibstitute  to  take  its  place  is  desirable  and  one  was  sought  for  among 
vegetable  drugs. 

Rhubarb  was  the  drug  whose  possibilities  impressed  themselves 
on  the  writer's  mind  and  after  some  experimentation,  was  adopted 
for  this  purpose  as  desirable  in  every  way. 

Our  method  of  obtaining  the  coloring  is  very  simple,  namely,  the 
maceration  for  twenty-four  hours  and  percolation  of  a  definite 
amount  of  crtide  ground  drug  (3  per  cent.)  with  alcohol  to  a 
definite  volume. 

This  alcoholic  solution  can  be  used  in  varied  amounts  to  give 
golden-yellow  tints  tu  any  liquid  preparation. 


THE    EDUCATIONAL    WORK    OF    THE    COUNCIL    ON 

PHARMACY  AND  CHEMISTRY  OF  THE  AMERICAN 

MEDICAL   ASSOCIATION.* 

Bv   M.   I.    Wn.HERT,   Washington,   D.   C. 

The  object  of  this  paper  is  to  direct  the  attention  of  American 
Pharmacists  to  the  work  of  the  Council  on  Pharmacy  and  Chem- 
istry of  the  American  Medical  Association  and  to  call  attention 
more  particularly  to  the  educational  work  that  has  been  done  in 
the  past  and  the  possible  elaboration  of  this  same  line  of  work  in 
the  future. 

The  origin  and  object  of  the  Council  has  been  well  outlined 
by  Torald  Sollmann  in  a  series  of  articles  entitled  "  The  broader 

*  Presented  at  the  meeting  of  the  .'\merican  Pharmaceutical  Association, 
September,    igii. 
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aims  of  the  Council  on  Pharmacy  and  Chemistry  of  the  American 
Medical  Association,"  published  in  the  Journal  of  the  American 
Medical  Association  and  since  then  reprinted  in  the  form  of  a 
pamphlet  for  ready  reference. 

The  origin  of  the  Council  is  also  recorded  in  the  Proceedings 
of  the  American  Pharmaceutical  Association  for  1905  (\'ol.  53,  pp. 
67-69),  so  that  for  the  time  being  it  will  sufHce  to  state  that  the 
Council  was  organized  in  February,  1905,  tVtr  the  direct  purpose 
of  investigating  the  then  numerous  and  involved  problems  in  con- 
nection with  the  advertising  and  use  of  proprietary  remedies.  As 
originally  constituted  the  Council  consisted  of  three  Sub-Commit- 
tees— pharmacy,  chemistr\,  aud  pharmacology — with  the  late  C. 
S.  N.  Hallberg  as  Secretary  and  "  Mainspring." 

The  functions  of  the  Council  were  primarily  judicial  and  its 
first  work  was  to  assist  in  ridding  tlie  pages  of  the  Journal  of  the 
American  Medical  Association  of  the  advertisements  of  secret  and 
semi-secret   proprietary    remedies. 

To  appreciate  the  really  far-reaching  etifects  of  this  work,  more 
particular]}  the  courage  reejuired  to  carry  it  on,  one  must  compare 
a  number  of  the  Journal  published  5  or  6  years  ago  with  a  corres- 
ponding number  of  to-day,  and  note  the  direct  money  loss  in  the 
way  of  "  gilt   edge  "  advertising  that  was  involved. 

At  that  time  wiseacres  on  all  sides  predicted  that  the  under- 
taking was  rank  folly,  that  the  Joiu-nal  of  the  A.  M.  A.  could  not 
exist  without  the  patronage  of  proprietar)'  meiHciue  manufacturers 
aud  that  the  hfe  of  the  Council  wcnild  necessarily  Ije  a  short  one. 

k'ortunately  these  prophets  had  not  taken  into  cousiileration  the 
fact  that  the  average  .Vmericau  aud  more  particuhirly  the  average 
American  physician  is  willing  to,  aud  does  occasionally ,  <lo  some 
thinking  for  himself  and  usually  follows  his  thinking  up  with  a 
|)ractical  adaptation  of  the  course  that   appeals  to  him. 

While  the  mcuibcrs  of  the  ("ouncil.  iudividually  and  collectively, 
were  uialigned  and  abused  in  souk-  (|uarters  for  being  "  hare- 
brained "  destruclionists,  their  work  was  appreciated  and  praised 
b\  liu-  l)t'tter  cleuit-nt  in  .Xmi-ricau  medicine  and  in  a  surprisinglx 
short  time  physicians  all  omt  tlu-  count  r\  w  imc  willing  to  ha\e 
the  Council  adopt  nnicli  niore  stringent  ink-s  iban  tlie  originators 
of  the  same  had  dared  t(j  hope  for. 

At  a  meeting  of  the  Council  held  in  1908,.  the  original  ten 
rules  were  amendcfl  so  as  to  provide  for  a  more  or  less  compre- 
hensive investigation  of  the  therapeutic  claims  made  in  connection 
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with  patetitec]  and  proprietary  remedies.  A  fourth  snhcnmmiltce, 
on  therapeutics,  was  organized,  and  the  advertising  pages  nf  the 
Journal  were  given  a  second  overhauHng,  resulting,  as  before,  in  a 
considerable  loss  of  revenue  from  advertisers  of  a  pecuniarily  re- 
liable type,  but  resulting  also  in  a  corresponding  increase  of  re- 
spectability and  an  augmentation  in  the  number  of  subscribers 
showing  that  physicians  at  least  are  willing  to  learn  and  are  capable 
of  appreciating  sacrifices  for  an  evidently  just  cause. 

No  inconsiderable  amount  of  the  credit  for  the  final  success  of 
the  Council  is  due  to  the  activity  of  the  Chemical  laboratory  of  the 
American  Medical  Association  under  the  supervision  of  W.  A. 
Puckner,  the  present  secretary  of  the  Council. 

This  laboratory  was  organized  early  in  KjoO  and  the  annual 
reports  of  the  work  done,  while  largely  made  up  of  reprints  of 
articles  published  in  tlie  Journal  are  nevertheless  interesting  in 
that  they  present  for  ready  reference  the  unusual  and  in  many  re- 
spects original  chemical  data  involved  in  connection  with  the  work 
of  the  Council. 

These  reports,  with  the  "  Reports  of  the  Council  on  Pliarmacy 
and  Chemistry  of  the  American  Medical  Association,"  now  also 
reprinted  annually,  the  "Propaganda  for.  Reform  in  Proprietary' 
Medicines  "  and  the  current  number  of  "  New  and  Non-ofKicial 
Remedies  "  contain  a  rather  complete  reflection  of  the  various  ac- 
tivities of  the  Council  that  are  more  fully  recorded  in  the  8,000  or 
more  pages  of  the  weekly  "  Bulletins  "  circulated  up  to  the  present 
time. 

As  the  total  of  these  reports  comprises  upwards  of  1400  printed 
pages  it  would  be  futile  to  endeavor  to  reflect  the  various  accom- 
plishments of  the  Council  in  the  course  of  a  short  paper. 

It  may  be  permissible,  however,  to  recall  to  your  attention  the 
work  done  in  exposing  the  nature  of  the  acetanilid  mixtures,  the 
discussion  on  the  misuse  of  digestive  ferments  and  litpiid  foods, 
and  last  but  by  no  means  least  the  exposition  of  the  misleading 
claims  that  were  made  in  connection  with  Arhovin.  Somnos,  Tso- 
pral,  Chinosol,  Probilin,  Collargol,  and  a  host  of  other  proprietary 
preparations,  now  living  or  dead,  which  were  being  marketed  by 
the  manufacturers  with  a  view  of  securing  prompt  returns  on 
money  invested  in  printers'  ink. 

Since  1908  the  Council  on  Pharmacy  and  Chemistry  has  been 
increasingly  active  in  a  systematic  investigation  of  the  various 
problems   that    are    involved   in    present-day    therapeutic    practices 
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and  has  busied  itself  with  the  development  of  plans  for  the  syste- 
matic np!)uilding  of  a  rational  materia  medica  by  means  of  which 
it  should  be  possible  to  eliminate  at  once  and  for  always  both 
therapeutic  nihilism  as  well  as  therapeutic  fetishism  and  to  place 
therapy   on   a   firm    foundation   of   well-established    truths. 

From  the  very  orig^in  of  the  Council  the  members  have  appre- 
ciated the  need  for  conducting  an  educational  campaign  in  favor 
of  recognized  open  formula  or  official  medicaments. 

The  earliest  efiforts  in  this  direction  were  undertaken  by  indi- 
vidual members  of  the  Council  through  the  pul)lications  of  the 
Journal  Office. 

Beginning  in  1905,  there  appeared  in  the  journal  of  the  Ameri- 
can Medical  Association  a  series  of  articles  entitled  "  The  Phar- 
macopoeia and  The  Physician."  These  articles  were  designed  to  call 
attention  to  some  of  the  more  reliable,  official  medicaments  and  to 
point  out  the  advantages,  to  both  physician  and  patient,  that  might 
accrue  from  the  rational  use  of  U.  S.  P.  and  N.  F.  remedies. 

The  articles  were  subsequently  published  in  book  form  and  have 
been  since  reprinted  on  two  different  occasions. 

Early  in  1906,  largely  through  the  initiative  and  instrumen- 
tality of  the  late  C.  S.  .N.  Hallberg,  the  American  Medical  Asso- 
ciation published  an  epitome  of  the  U.  S.  P.  and  N.  F.  under  the 
title,  "  Manual  of  the  U.  S.  Pharmacopoeia  and  the  National 
Formulary." 

This  latter  publication  proved  to  be  the  immediate  incentive  for 
the  now  widespread  L'.  S.  P.  and  N.  F.  Propaganda  that  has  done 
so  much  to  direct  the  attention  of  retail  druggists  to  the  possibility 
of  improving  their  own  standing  in  the  community  by  developing 
the  professional  side  of  their  calling. 

Follow^ing  the  publication  of  these  books  an  effort  was  made, 
through  a  special  committee,  to  induce  teachers  of  materia  medica 
to  devote  much  if  not  all  of  their  time  to  the  discussion  of  well- 
established  official  medicaments  so  as  to  give  to  future  generations 
of  medical  men  a  thorough  groimding  in  the  possible  uses  and 
limitations  of  the  more  important  articles  in  our  materia  medica. 

While  this  work  has  not  been  entirely  futile  the  practical 
results  have  not  been  commensurate  with  the  time  and  money  that 
has  been  expended.  The  reasons  for  this  apparent  failure  are 
directly  traceable  to  the  redundancy  of  the  present  official  stand- 
ards for  drugs  and  medicinal  preparations  and  the  ever-threatening 
l)ossibilitv   of   having  one  of  the   mcmlx^rs  of  (he   State    I'oard   of 
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Medical  Exaniiners  propound  a  question  regarding  the  possible 
uses  and  action  of  some  little  known  or  practically  obsolete  drug. 

This  latter  obstacle  is  now  in  a  fair  way  of  being  overcome  and 
with  the  co-operation  of  the  several  state  boards  and  the  teachers 
of  materia  medica  and  therapeutics  the  Council  has  reasonable 
hopes  of  being  able  to  issue  a  list  of  reliable  medicaments  to  which 
systematic  instruction    in   materia   medica  can   largely   be   confined. 

This  then  leads  up  to  the  most  recent  and  perhaps  the  most 
important  piece  of  investigative  work  as  yet  undertaken  by  the 
Council ;  a  systematic  review  and  study  of  the  mooted  points  in 
drug  therapy.  While  it  is  true  that  here  the  individual  problems 
are  legion  it  is  nevertheless  expected  that  many  of  them  can  be 
satisfactorily  studied  in  a  reasonably  short  period  of  time  and  that 
this  work  once  thoroughly  established  will  be  taken  up  and  con- 
tinued by  individual  investigation  and  by  other  medical  investi- 
gators. 

It  is  not  expected  to  revolutionize  the  materia  medica  of  the 
country  in  any  given  period  of  time  but  it  is  expected  that  a  sys- 
tematic and  conscientious  investigation  of  the  truth  or  falsity  of 
certain  statements  made  in  connection  with  more  or  less  well-es- 
tablished remedies,  will  serve  to  put  the  practice  of  drug  therapy 
on  a  foundation  against  which  the  "  isms  "  and  "  pathies  "  of  the 
future  will   rail  in  vain. 

The  program,  as  outlined,  is  broad  enough  for  all  who  are  in- 
terested in  the  development  of  scientific  medicine  to  participate 
in  and  it  is  to  be  sincerely  hoped  that  the  members  of  the  American 
Pharmaceutical  Association  both  individually  as  well  as  collectively 
will  lend  their  aid  in  clearing  up  some  of  the  manv  perplexing 
questions  in  connection  with  the  origin,  composition  and  uses  of 
well-established  drugs. 


THE   FUTURE  OF   PHARMACY   IN   RELATION  TO   THE 
MODERN    DEVELOPMENT  OF   MEDICINE. 

By   William    G.   Toplis. 

The  year  eighteen  hundred  and  eighty-one,  is  destined  to  be- 
come known  in  Medical  and  Pharmaceutical  History,  as  the  be- 
ginning of  the  most  revolutionary  epoch,  in  all  of  the  experience 
of  those  branches  of  endeavor.  That  year  brought  forth  a  dis- 
covery   whose    imf)ortancc    is    not    yet    generally    recognized.     Not 
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alone  is  it  concerned  with  Medicine  antl  IMiannacy,  but  it  has  per- 
formed a  most  important  service  in  engineering  projects  of  world-  ' 
wide  importance.  It  may  be  truthfully  said,  that  this  discovery 
and  those  it  led  up  to.  made  possible  the  building  of  the  Panama 
Canal.  It  was  a  most  important  factor  in  bringing  victory  to 
japan  and  defeat  to  Russia.  It  is  banishing  pestilence  from  its 
breeding  places  everywhere,  and  no  department  of  life,  either  ani- 
mal or  vegetable  is  beyond  its  influence.  It  has  placed  the  prac- 
tice of  medicine  upon  a  scientific  basis,  and  inaugurated  the  era 
of  preventive  medicine.  The  day  of  curative  measures,  with  which 
we  are  most  familiar,  is  passing.  In  most  of  the  cities  and  large 
communities  of  the  world,  Public  Hygiene  has  become  a  very 
important  department  of  government.  Observe  our  own  city  of 
Philadelpliia,  we  have  here  the  largest  water  purification  plant 
in  existence.  Its  effect,  in  that  city,  is  to  reduce  the  mmiber  of 
typhoid  fever  cases,  eighty  per  cent,  of  the  former  total,  and 
perhaps  one  lumdred  per  cent,  of  the  water  bore  typhoid,  peculiar 
to  the  Philadelphia  water  supply.  A  case  of  typhoid  fever  com- 
monly runs  three  months.  In  money  it  is  worth  from  fifty  to 
one  hundred  dollars  to  the  attending  physician,  perhaps  half  of 
that  to  the  druggist.  A  similar  change  has  taken  place  concern- 
ing diphtheria.  Antitoxin  and  treatment  are  supplied  to  the  pa- 
tient at  the  expense  of  the  communities  in  by  far  the  greater  num- 
ber of  cases.  Smallpox  is  practically  unknowm,  for  similar  reasons. 
Bacterins  as  prophylactic  measures  against  typhoid,  and  a  number 
of  other   diseases,   arc   coming   into   increased   usefulness. 

Chemo-Therapv. 

The  latest  advance  has  done  astounding  things.  With  one 
treatment  of  606,  Salvarsan,  specific  disease  disappears  to  return 
no  more.  At  least  it  seems  so  at  this  early  date.  Much  is  prom- 
ised from  the  same  source  in  the  eradication  of  cancer.  Leprosy, 
incurable,  from  remote  antiquity,  seems  about  to  succumb  to  the 
new  enlightenment. 

The  extermination  of  tuberculosis  is  within  hailing  distance. 
And  so  on  through  the  whole  catalogue  of  ills  that  plagued  the 
people,   unrestrained,  less  than  thirty  years  ago. 

The  transcendental  discovery  hy  Dr.  Koch,  that  has  made 
possible  all  of  these  wonders  and  many  others  beside  and  others 
yet  to  come,  is  the  simple  fact  that  microscopic  organisms  grow 


^ jiry  ml'"' }  The  Future  of  Pharmacy.  25 

in  pure  culture,  upon  a  piece  of  boiled  potato.  This  is  the  corner- 
stone upon  which  has  been  built  the  whole  science  of  modern  bac- 
teriology. With  these  facts  confronting  us  and  others  of  like 
nature  to  follow,  we  naturally  turn  to  inquire  what  effect  these 
changes  are  likely  to  exert  upon  the  practice  of  Pharmacy. 

Every  pharmacist  has  observed  the  greatly  increased  develop- 
ment of  the  commercial  side  of  the  drug  business  as  compared 
with  its  scientific  side,  which  rather  seems  to  be  accorded  to  sec- 
ondary place  in  the  conduct  of  its  affairs,  regardless  of  the  fact 
that  this  feature  is  the  one  that  gives  it  character,  and  the  only 
one  that  distinguishes   it   from  ordinary   merchandising. 

Thirty  years  ago  the  physicians  whom  we  knew  were  high- 
minded,  dignified  gentlemen,  who  held  the  ethics  of  their  profes- 
sion in  such  esteem  that  they  scorned  to  violate  them.  We  could 
not  imagine  any  of  those,  passing  out  a  handful  of  tablets  to  an 
office  patient  for  a  fifty  cent  fee.  And  yet  the  man  of  to-day  who 
practices  medicine  under  such  conditions  is  to  be  condemned,  no 
more  than  his  predecessors  are  to  be  commended,  because  each 
of  them  is  a  product  of  the  conditions  of  his  day.  Truly  the  change 
is  to  be  deplored  and  the  remedy  is  not  yet  ready.  Thus  we  have 
a  dreary  spectacle,  the  most  noble  calling  on  God's  green  foot- 
stool, degraded  through  its  commercial  side,  into  a  mad  competi- 
tion for  existence.  There  are  some  other  causes,  beside  those 
noted  that  contribute  to  the  same  effect  such  as  increased  numbers 
of  individuals  practicing  both  medicine  and  pharmacy.  The  latter 
causes,  however,  are  self-limiting  and  not  necessarily  fatal,  to  the 
calling  as  a  business  proposition,  where  as  with  preventive  meas- 
ures well  established,  it  is  plain  to  all  that  both  the  practice  of 
medicine  and  pharmacy  as  now  conducted,  come  to  their  end. 
This  does  not  mean  that  both  doctors  and  druggists  will  disappear 
completely,  but  it  certainly  means  that  a  new  order  of  things  is 
upon  the  threshold. 

This  is  the  year  nineteen  hundred  and  thirteen.  Between  the 
years  1922  and  1932,  we  may  expect  to  have  established  a  National 
Board  of  Hcaltli,  with  a  chief  ofificer  in  the  cabinet  and  an  organi- 
zation similar  to  that  of  the  Army,  and  in  which  every  physician  and 
every  Pharmacist  will  be  an  officer  of  the  United  States  Govern- 
ment. Those  physicians,  under  the  new  order  who  remain  in  the 
office  awaiting  the  call  of  the  sick  will  be  comparatively  few  in 
number.  The  remainder  will  be  out  in  the  broad  domain  of  prac- 
tical hygiene,  every  factory,  farm,  field,  forest,  stream,  mine,  and 
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what  not,  will  then  come  under  the  watchful  eye  of  this  new  army- 
and  with  all  of  the  wisdom  of  science,  it  will  guard  the  health  of 
the  country,  if  any  thing,  more  jealously  than  it  is  guarded  against 
foreign  foes.  Every  occupational  disease  will  be  banished,  every 
case  of  communicable  disease  will  be  promptly  isolated. 

The  men  who  are  to  perform  this  sers^ice  will  be  the  doctors 
and  druggists  of  to-day  who  survive  at  that  time,  together  with 
those  who  shall  be  hereafter  graduated  in  those  professions.  Not 
that  all  of  these  men  are  at  present  fitted  for  this  work,  but  their 
training  and  experience  makes  them  the  most  available.  They 
will,  however,  be  subject  to  periodic  examinations  that  shall  de- 
termine their  advance  and  pay,  and  each  one  will  gravitate  into 
the  place  that  best  suits  his  capacity.  The  pay  of  these  men  will 
be  suitable  to  the  dignity  of  their  calling,  certainly  not  less  than 
that  of  a  lieutenant  in  the  United  States  Army.  Under  this  new 
order  the  people  will  receive  their  medicine  and  medical  treatment 
upon  the  same  plan  that  they  now  receive  their  public  school  edu- 
cation. To  the  incredulous,  it  may  be  said  that  the  people  of 
Philadelphia  alone  spend  annually  fifteen  millions  of  dollars  for 
medical  treatment,  and  medicine.  Under  the  new  system  the  cost 
would  be  less  than  half  of  that  sum.  and  the  people  will  receive 
better  attention  than   at  present. 

Schools  of  medicine  and  pharmacy  will  be  government  institu- 
tions, such  as  West  Point  and  Annapolis,  and  their  various  labora- 
tories will  be  the  main  centres  from  which  the  operations  of  this 
Hygienic  Army  shall  be  directed. 

To  the  incredulous,  again,  it  may  be  said,  these  conditions  are 
coming  not  because  they  are  being  sought,  nor  even  desired,  but 
they  will  be  thrust  upon  us  through  the  force  of  economic  necessity. 


DIGITALIS  GLUCOSIDES  AND  ALLIED  DRUGS.* 

I.  General  and  Historical. 

Since  the  introduction  of  digitalis  leaves  into  therapeutics  by 
Withering  of  P)irmingham  in  1775,  digitalis  has  become  an  in- 
dispensable drug  in  our  materia  niedica.  Put  in  s])ite  of  many  efforts 
it  has  yet  been   im])ossible  to   isolate   from   this   drug  a   luiiformly 


*  Reprinted  from  E.  Merck's  Annual  Report,  Vol.  xxv,  1911,  pp.  31  to  53. 
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active  substance,  which  could  fully  replace  digitalis  leaves  and 
supplant  them  in  our  list  of  most  important  remedies.  However, 
the  work  of  Homolle/  Quevenne,-  Walz,^  Nativelle/  Schmiedeberg  ^ 
and  Kiliani  *'  has  led  to  the  isolation  of  a  number  of  digitalis  gluco- 
sides,  several  of  which  are  much  valued  in  therapeutics. 

From  the  work  of  the  above  named  authors  it  is  apparent  that 
the  digitalis  plant  contains  several  glucosides,  the  physiological 
action  of  which  varies  considerably,  both  cjualitatively  and  quantita- 
tively. Tlierefore,  I^efore  entering  upon  a  consideration  of  the 
practical  employment  of  digitalis  and  of  its  glucosides,  the  latter 
must  be  examined  more  closely  with  regard  to  their  chemical  com- 
position and  their  physiological  action.  This  is  imperative  for  the 
reason  that  the  nomenclature  adopted  by  diiTerent  authors  in  the 
literature  on  this  subject  has  led  to  such  confusion  as  is  scarcely 
met  with  in  any  other  field  of  pharmacy  or  pharmacology. 

The  first  digitalis  glucoside  to  attain  any  degree  of  impor- 
tance in  therapeutics  was  digitalin,  prepared  by  Homolle  (1845) 
from  the  leaves  of  Digitalis  purpurea.  Until  that  time  all  attempts 
to  isolate  an  active  principle  from  digitalis  had  been  unsuccessful. 
Thus  Bonjean  ^  in  1843,  only  two  years  before  the  publication  of 
Homolle's  work,  mistook  a  resinous  body  for  the  active  substance 
of  digitalis.  Homolle  himself  emmierates  the  following  as  his 
predecessors  in  the  .field  of  research  regarding  digitalis :  Bidault, 
Planavia,  Leroyer,  Rein,  Haase,  Welding,  Dulong,  Henry,  Quevenne, 
and  Tromsdorfif.  Homolle's  method  for  preparing  his  digitalin 
was  that  formerly  much  in  vogue  for  the  isolation  of  glucoside-like 
vegetable  substances.  'I  nis  method  consisted  in  clearing  the  aqueous 
extract  of  the  drug  with  subacetate  of  lead,  and  after  separation 


^  Homolle,   Journal   de  pharmacie   et  de  chiniie    1845,   I,  p.    57. 

^  Homolle-Quevenne.  Neues  Repertorium  fiir  Pliarmazie,  Vol.  g,  p.  2.    Gazette 

des  hopitau.K,   1850,  p.  5,3.     Union  medicale,   1851,  p.  69. 
'  Walz,  Jahrbucb   fiir   praktisclu-    Pliarmazie.   Vol.    14,   p.   20:    Vol.   21,   p.   29, 

Vol.  24,  p.  86. 

*  Nativelle,  Journal   de  pliarniacie   ct   de  cliiniie    iHfxj,    f,   j).   255;    1872,   IT,   p. 

4.30;   1874,  II,  p.  8r. 

*  Schmiedeberg,    Arcliiv    fiir    experimmtelle    Patlioloirif    mid    Pbarniakologie 

•875,  p.  i6- — Neue.s  Re[)ertorium  der  Pbarmazic,  Vol.  24,  p.  8g. 
"Kiliani,    Arciiiv    der    Pharmazie    1892,   p.    250;    1896,    p.   273,   481;    1897,    p. 

425;    Bcricbte    der    deut-scben    cbemiscben    (iesellscbaft    Berlin,    i8qo.    p. 

1555:  1891,  p.  339  and  3951  :  i8g8,  p.  2454;  1899.  p.  2196  and  22or. 
'  Bonjean,  Journal   de  pharmacie  et  de  chiniie    1843,  p.  23. 
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from  the  lead,  precipitating-  with  tannic  acid ;  the  combination  of 
ghiocoside  and  taimin  thus  formed  was  decomposed  by  adding  lead 
oxide,  and  the  glucoside  thus  set  free  was  then  extracted  with 
alcohol.  After  the  evaporation  of  the  alcohol,  impure  digitalin 
remained,  this  was  then  freed  from  fat  by  means  of  ether,  rendered 
colorless  by  animal  charcoal  and  then  precipitated  from  alcohol. 
The  preparation  thus  obtained  consisted  of  both  amorphous 
and  crystalline  substances,  for  which  reason  the  digitalin  of  Homolle 
has  been  described  in  the  literature  sometimes  as  an  amorphous 
and  sometimes  as  a  crystalline  body.  The  hVench  pharmacopoeia  of 
1866  retained  the  methbd  of  preparing  digitalin  as  described  by 
Homolle ;  but  this  yielded  a  preparation  which  was  not  completely 
soluble  in  chloroform.  For  this  reason  the  pharmacopceia  in  ques- 
tion required  that  the  digitalin  should  be  redissolved  in  chloroform 
and  the  latter  evaporated.  In  this  way  "  digitaline  chloroformique  " 
was  obtained  as  a  yellowish-brown,  amorphous  preparation,  com- 
pletely soluble  in  alcohol  and  in  chloroform. 

Digitalin  was  now  further  investigated  b\'  Homolle  in  con- 
junction with  Ouevenne,  and  they  succeeded  in  isolating  three  diff- 
erent substances  from  digitalin.  By  treating  it  with  a  mixture 
of  alcohol  and  ether  of  specific  gravity  0.78,  these  authors  obtained 
an  insoluble  residue  and  a  solution.  The  former  they  named  "  le 
digitalin."  The  solution  in  alcohol  and  ether,  when  evaporated, 
left  a  residue  which  was  only  partially  soluble  in  alcohol  (50  p.  c). 
They  named  the  soluble  portion  ''  la  digitaline.''  and  the  insoluble 
portion  "  digitalose." 

It  may  be  here  mentioned  that  IhimoUe's  further  researches, 
and  the  nomenclature  adopted  by  liini,  already  introduced  a  con- 
siderable degree  of  confusion,  for  the  author  unfortunatel\-  made  a 
distinction  between  digitalin  and  digitaline.  1  sliall  therefore  in 
the  following  remarks  always  add  the  name  of  the  author,  when 
necessary,  in  order  to  avoid  errors. 

Two  years  after  Homolle's  first  ])ul)lication  regarding  digitalin. 
Walz  began  his  reports  dealing  with  his  work  on  this  subject. 
He  first  prepared  an  alcoholic  extract  of  digitalis  leaves  and  pre- 
cipitated those  substances  which  were  solu])le  in  water  (e.  g.,  its 
a(|UCous  extract)  with  tannic  acid.  When  decomposed  by  lead 
oxide  the  tannin  comjjound  tlnis  formed  constituted  the  raw 
digitalin  Walz.  .According  to  \\'alz.  when  this  substance  is  treated 
with  ether,  fat  and  two  other  substances  dissolve;  tlie  author  named 
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these  "  digitaloin  "  and  "  dig^italacrin  a  and  /?."  The  residue,  which 
was  insokihle  in  ether,  was  extracted  with  water,  whereby 
"  digitaletin  "  remained  and  "  digitaHn  Walz  "  dissolved.  Walz 
describes  his  digitaHn  as  a  yellowish,  amorphous  substance,  which 
is  distinguished  from  the  digitalin  of  tlomolle  by  being  soluble 
in  water  and  only  with  difficulty  soluble  in  chloroform.  The 
digitalin  of  Walz  formerly  also  bore  the  name  of  "  German  digi- 
talin." Ijut  it  should  be  noted  that  it  is  not  identical  with  the 
digitalinum  (iermanicum  at  present  on  the  market,  as  the  latter 
is  prepared  from  digitalis  seeds.  However,  Walz  in  the  course 
of  his  studies  on  digitalin  altered  his  method  of  preparation,  and 
later  (Cf.  Canstatt's  Jahresbericht  1850,  A'ol.  10,  p.  22)  he  de- 
scribes his  digitalin  as  a  crystalline  body,  very  similar  to  the  digitalin 
of  Homolle.  solul)le  with  difficulty  in  water  and  melting  at  175°. 

Xativclle  isolated  three  substances  from  digitalis  leaves,  namely 
digitalein  Xativelle.  a  glucoside  soluble  in  water,  prepared  by 
extraction  with  water  and  subsequent  purification,  and  digitalin 
Xativelle,  (digitaline  cristallisee),  soluble  in  alcohol  and  chloroform, 
obtained  by  extraction  with  alcohol,  and  thirdlv  digitin  Nativelle, 
soluble  in  alcohol  and  practically  insoluble  in  chloroform ;  this 
substance,  on  account  of  its  physiological  inactivity,  he  at  first 
named  "  substance  cristallisee  inerte." 

Schmiedeberg  obtained  from  digitalis  leaves  the  first  prepara- 
tion of  digitalis  which  had  well  defined  chemical  characteristics 
and  was  physiologically  active,  viz.,  digitoxin  Schmiedeberg;  he 
first  extracted  the  drug  witli  water  and  then  with  alcohol  (50  p.  c), 
the  alcoholic  extract  was  cleared  with  lead  acetate,  and  after  re- 
moving the  lead  which  had  dissolved,  evaporated  the  solution  to 
dryness,  and  extracted  the  residue  with  chloroform  and  distilled 
ofif  the  chloroform.  After  purifying  the  residue  with  ether  and 
animal  charcoal,  as  well  as  recrystallising  it  several  times  from 
alcohol,  he  obtained  a  pure  hydrated  preparation,  melting 
at  145°  C.  For  anhydrous  digitoxin  he  gave  the  empirical  formula 
Co,  H.,.,  0-.  Digitoxin  Schmiedeberg  is  now  simply  called  "  digi- 
toxin." Kiliani,  who  has  made  an  exhaustive  study  of  digitoxin  and 
its  decomposition  ])roducts  found  that  this  glucoside  corresponded 
to  the  formula  C..,  M,-,4  0|,.  and  on  hydrolysis  yielded  digitoxigcnin 
and  digitoxose.  It  forms  white  crystals,  which  are  readilv  soluble 
in  alcohol  and  chloroform,  but  only  with  difficultv  soluble  in  water 
and  ether. 
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Kiliani  found  another  glucoside  in  di^gitalis  leaves.  This  is  a 
crystalline  body,  similar  to  digitoxin,  which  Kiliani  named  "  digi- 
tophyllin."'  He  states  that  its  formula  is  C.jo  H^^  Uj^  and  its  melt- 
ing point  231°  C. 

The  researches  of  Schmiedelierg  and  Kiliani  also  yielded  another 
body  with  definite  chemical  characteristics,  viz.,  digitonin,  with 
the  formula  C54  Hgo  O^s  ^  which  decomposes  at  a  temperature 
above  235°  C.  without  having  a  well  defined  melting  point.  It  is 
practically  insoluble  in  water,  ether  and  chloroform,  it  is 
more  readily  soluble  in  alcohol  ( 80-85  P-  ^^-  >  •  ^t  is  preferable  to 
call  this  body  digitonin  Kiliani,  because  digitonin  Schmiedeberg, 
according  to  Kiliani,  did  not  represent  a  pure,  uniform  substance. 
Schmiedeberg  described  his  digitonin  as  an  amorphous  substance 
readily  soluble  in  water.  Kiliani  succeeded  in  demonstrating  that 
digitonin  could  be  obtained  in  either  an  amorphous  or  a  crystalline 
form,  according  to  the  concentration  of  the  alcohol  used  in  the 
process  of  recrystallisation.  On  examination  the  amorphous  prepara- 
tion was  found  to  be  readily  soluble  in  water,  while  the  crystalline 
body  dissolved  with  difficulty.  Kraft "  considers  the  digitonins 
described  by  Schmiedeberg  and  Kiliani  to  be  distinct  substances 
and  would  like  to  see  the  name  digitsaponin  introduced  for  digitonin 
Schmiedeberg.  While  Kiliani  formerly  (Archiv.  der  Pharmazie 
1892,  p.  250)  assumed  that  digitonin  was  present  in  both  the  leaves 
and  the  seeds  of  digitalis,  it  is  stated  in  his  later  communications 
(Archiv  der  Pharm.  1895,  p.  311)  that  it  is  only  found  in  the 
seeds.  Kraft  states  that  a  body  is  present  in  the  leaves  which  can 
be  distinguished  from  digitonin  by  its  melting  point  (260-265°  C.), 
its  solubilitv  and  its  behaviour  towards  cholesterin.  Digitonin 
was  isolated  bv  Schmiedeberg  and  Kiliani,  from  digitalinum 
Germanicum.  According  to  Kiliani,  when  heated  with  dilute 
hydrochloric  acid  it  splits  up  into  digitogenin,  dextrose  and  galac- 
tose. (P>erichte  der  deutschen  chemischen  Gesellschaft  Berlin 
1891,  p.  34T). 

Schmiedeberg  also  obtained  from  digitalinum  Germanicum  an 
anH)rphous  digitalin  with  the  formula  (C-,  H^O.^n,  the  chemical 
in(livi(lualit\-  of  which,  in  s]iite  of  its  amorphous  constitution,  was 


*  See  Berichte  der  deutschen  clu-niischen  Gesellschaft  Berlin  Vol.  32,  p.  339 

and  Vol.  42,  p.  239.     Note  6. 
"Kraft,   Schwcizcr  Wochenschrift  fiir  Clicniio  und   Pliarniazie,   1911.   p.   175. 
and   237. 


^"^^.nu^ry^^^s"'-]  Digitalis  Gliicosidcs  and  Allied  Drugs.  31 

confirmed  by  Kiliani.  Digitaliu  Schniiedeberg:  forms  a  white  mass, 
readily  soluble  in  alcohol,  hot  dilute  acetic  acid  and  a  mixture  of 
alcohol  and  chloroform,  but  is  only  slightly  soluble  in  cold  water, 
chloroform  and  ether.  When  split  up  by  acids  it  forms  digitaliresin 
and  glucose.  On  preparing  his  digitalin,  Schniiedeberg  found 
another  glucoside  soluble  in  water,  digitalein  Schniiedeberg ;  when 
treated  with  acids  it  is  decomposed  into  glucose  and  a  body  probably 
identical  with  digitaliresin. 

Digitalin  Schmiedeberg  and  digitalein  Schniiedeberg  were  ex- 
amined more  minutely  by  Kiliani.  He  was  able  to  prove  that 
pure  digitalin,  for  the  preparation  of  which  he  worked  out  an 
exact  fornuila,  ^"  forms  an  amorphous  white  powder,  which  swells 
up  in  water  at  ordinary  temperature  and  is  soluble  i  in  1000  of 
water.  Moreover,  it  is  said  to  dissolve  in  50  parts  of  alcohol 
(50  p.  c.)  and  more  readily  in  hot  alcohol.  On  heating  it  remains 
white  up  to  200°  C,  begins  to  sinter  at  210°  C.  and  melts  at  about 
217°  C.  Kiliani  gave  it  the  formula  (C- H,  O.)- =  C.^,,  H-g  Oj^, 
but  also  mentions  that  it  may  have  the  formula  C.j,,  H-g  O^^. 
According  to  Kiliani.  on  lieating  with  dilute  alcoholic  hydrochloric 
acid  it  splits  up  into  digitaligenin,  glucose  and  digitalose.  (Archiv 
der  Pharmazie  1892,  p.  250.) 

Kiliani  at  first  doubted  the  chemical  individuality  of  the  digitalein 
of  Schmiedeberg.  Keller"  and  Houdas  ^'  also  took  it  to  be  digi- 
tonin.  But  Kiliani  proved  later  that  the  seeds  and  leaves  of  digi- 
talis contain  a  cardiac  poison,  soluble  in  water,  which  contains 
no  digitalin,  the  physiological  activity  of  which,  therefore,  precludes 
its  identity  with  digitonin.  Kiliani  and  Windaus  ,.(  suspected  the 
presence  of  a  lactone  in  digitalein,  because  its  neutral  aqueous 
solution  gives  an  acid  reaction  on  standing.  This  proves  digitalein 
to  be  a  distinct  substance,  of  uniform  composition.  Kraft, ^^  on 
the  other  hand,  accepts  the  nomenclature  of  digitalein  only  as  a 
generic  term  for  all  the  active  glucosides  which  are  soluble  in 
water  and  are  present  in  digitalis.  He  also  places  in  this  class 
gitalin,  an  amorphous  glucoside,  melting  at  150-155°  C,  which  he 

'"  Archiv  der   Pharmazie  1892,   Vol.  230,  p.  252  and   1895,  Vol.  233,   p.   299. 
"  Keller,  Berichte  der  chcmischen  Gesellschaft  Berlin  1897,  P-  125. 
"  Houdas,   Comptes  rendus   1891,  p.  648. 
"  Kih'ani-Windaiis,   Archiv   der   Pharmazie    1899.   P-   4.s8. 

"Kraft,   Schweizer  Wochenschrift   fiir   Chcmic   und   Pharmazie,   1911,  p.    162 
and   173. 
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isolated  from  digitalis  leaves.  It  is  more  readily  soluble  in  cold 
(i:6oo)  than  in  hot  water.  For  this  reason  it  is  partially  pre- 
cipitated on  heating  the  solution,  and  at  the  same  time  the  glucoside 
is  decomposed.  In  chloroform  it  is  soluble  without  alteration  in 
all  proportions.  If  gitalin  is  dissolved  at  ordinary  temperature  in 
1.5  parts  of  alcohol  and  0.75  parts  of  water  are  added,  on  shaking 
the  mixture  gitalin  hydrate  will  separate.  This  melts  at  75°  C, 
and  is  only  slightly  soluble  in  alcohol  and  water  (1:3000).  On 
evaporating  the  alcoholic  solution  of  gitalin,  anhydrogitalin  is 
formed ;  it  appears  at  first  chiefly  as  an  amorphous  body,  but  on 
recrystallisation  from  alcohol  it  can  be  obtained  in  crystals  melting 
at  255°  C.  Gitalin,  and  also  anhydrogitalin,  give  a  permanent 
violet  color  with  Kiliani's  reagent,  similar  to  digitalinum  verum. 
With  Keller's  "  layering"  test  gitalin  gives  an  indigo  color  with 
the  glacial  acetic  acid  and  a  violet  ring  at  the  juncture  of  the 
glacial  acetic  acid  and  the  sulphuric  acid. 

Digitalinum  Germanicum,^^  obtained  from  digitalis  seeds,  is 
essentially  a  mixture  of  digitalin  Schmiedeberg,  digitonin  and 
digitalein.  It  dissolves  in  water  and  alcohol,  but  is  practically 
insoluble  in  chloroform.  (Kiliani,  Archiv  der  Pharmazie,  1895, 
299.) 

In  order  to  obtain  a  clearer  view  of  the  subject,  those  sub- 
stances of  digitalis  with  which  we  have  already  become  acquainted, 
their  synonyms  and  their  derivatives  are  enumerated  ^°  in  the 
following  remarks  and  briefly  dealt  with  on  the  basis  of  the  con- 
siderations mentioned  above  or  contained  in  the  literature : 
Acrodigitalins  are.  according  to  Ludwig,  those  digitalis  substances 

which  do  not  possess  the  characteristics  of  glucosides.     (Archiv 

der  Pharmazie.  Vol.  194,  p.  213.) 
Anhydrodigitoxigenin    is   obtained    by    the    action    of    concentrated 

hydrochloric   acid   on    digitoxigenin    in    alcoholic   solution.      It 

crystallises   in   colorless  prisms   corresponding  to  the   formula 


"According  to  J.  Pereira  (Handbuch  der  Heilmittellehre,  translated  by 
R.  Buchheim  Vol.  2,  p.  293),  the  seeds  of  Digitalis  purpurea  were  used 
medicinally  in  England,  as  well  as  digitalis  leaves,  in  the  first  half  of 
the  19th  century,  as  they  were  considered  more  constant  in  their  action 
than  the  leaves.  Tlic  first  examination  of  the  seeds  for  digitalis  was 
undertaken  l)y  A.  Buchner  (Buclmcr's  Rcpertorium  fiir  Pharmazie.  1851, 
Vol.  9,  p.  38.— Canstatts  Jahresberichto  1851.  N.  F.  t.     Jahrgang  p.  44.) 

"  In  the  following  decription  a  few  special  preparations  containing  digitalis 
sulistances  arc  nu-ntioncd,  as  tlioir  names  rcsomlilc  tlie  word  (hgitalis. 
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C22  H30  O3        (Kiliani,     Berichte     der     deutschen     chemischen 
Gessellschaft,  Berlin  1898,  p.  2458.) 

Anhydrodigitic  acid,  C^o  H^^  O3,  occurs  in  two  isomeric  modifica- 
tions, a-acid  and  /?-acid.  The  a-acid  is  formed  from  digitic 
acid  by  the  action  of  dehydrating  agents.  It  loses  its  water 
of  crystallisation  at  140°  C.  and  melts  at  170°  C.  The  ^-acid 
melts  at  263°  C.     (Kiliani,  Archiv  der  Pharmazie  1894,  p.  334.) 

Anhydrogitaligenin,  according  to  Kraft,  is  formed  during  the 
hydrolysis  of  anhydrogitalin,  together  with  digitoxose  and  a 
non-crystalline  sugar.  It  crystallises  from  alcohol,  melts  at 
119°  C,  and  gives  a  deep  violet  coloration  with  Kiliani's 
reagent.  (Schweizer  Wochenschrift  fiir  Chemie  und  Phar- 
mazie 191 1,  p.   173.) 

Anhydrogitalin  is  a  product  of  decomposition  of  gitalin  q.  v. 

Desoxydigitogenic  acid,  Cos  H^.  O,,,  is  obtained  by  the  reduction 
of  digitogenic  acid  by  means  of  sodium  amalgam.  (Kiliani, 
Archiv  der  Pharmazie  1893,  P-  448-  Berichte  der  deutschen 
chemischen  Gesellschaft  Berlin   1899,  p.  2201.) 

Digalen,  see  digitoxin  solubile  Cloetta. 

Digitalacrin  (a-  and  ^-)  are  components  of  raw  digitalin  Walz 
(cf.  page  29).    . 

Digitalein  Nativelle  was  described  by  Nativelle  as  a  physiologically 
active  glucoside,  soluble  in  water  and  obtained  from  digitalis 
leaves.  (Moniteur  scientifique  1874,  p.  822.  —  Hondas, 
Comptes  rendus  de  I'academie  des  sciences,  Vol.   113,  p.  648.) 

Digitalein  Schmiedeberg  is  a  glucoside  soluble  in  water.  For  de- 
tails see  page  31.  (Archiv  fur  experimentelle  Pathologic  1875, 
Vol.  3,  p.  33.  —  Hondas,  Comptes  rendus  de  I'academie  des 
sciences,  Vol.  113,  p.  648.  —  Kiliani,  Berichte  der  deutschen 
chemischen  Gesellschaft  Berlin  1891,  p.  3950,  and  Archiv 
der  Pharmazie  1899,  p.  458.  Keller,  Berichte  der  deutschen 
pharmazeutischen    Gesellschaft    1897,   p.    125.) 

Digitaleine  Buignet  represented  the  glucosides  of  digitalis  leaves 
which  were  soluble  in  water.  (Journal  de  pharmacie  et  de 
chimie   1872,  I,  p.   191.) 

Digitalen  is  a  special  i)reparation  for  theraj^eutic  use,  viz.,  a  solu- 
tion of  digitalis  glucosides  containing  glycerin.  (Liiders, 
Chemische  Industrie  1905,  p.  261.) 

Digitaletin  is  a  product  of  decomposition  of  digitalin  Walz  and 
is  formed   from  the  latter  together  with   sugar  bv  the   action 


34  Digitalis  Glucosidcs  and  Allied  -Drz<o;y  JAm^joun  Phann. 

of  hydrochloric  acid.  (^ Compare  Roscoe  and  Schorlemmer, 
Lehrbuch  der  organischen  Cheniie  lyoi,  part  6,  p.  682.}  The 
portion  of  raw  (Hgitalin  Walz  insohible  in  ether  and  water 
was  also  included  under  the  name  of  digitaletin.    (Conf.  p.  29.) 

Digitalicrin,  according  to  \\'iggers  (Canstatt's  Annual  Reports 
1850,  Vol.  10,  p.  23),  is  a  constituent  of  digitalin  Walz  (raw 
digitalin),  a  substance  with  an  acrid  and  harsh  taste,  of 
the  formula  C\i  H^o  O3. 

Digitalid,  digitalidine  and  digitalosin  are  substances  which  HomoUe, 
in  his  later  publications,  states  that  he  found  in  the  leaves 
of  digitalis  besides  his  digitalin.  (Roscoe  and  Schorlemmer, 
Lehrbuch  der  organischen  Chemie  1901,  part  6,  p.  682.) 

Digitaligenin  is  a  crystalline  body  corresponding  to  the  formula 
C22  Hgo  O3,  melting  at  about  211°  C,  and  formed  in  the  de- 
composition of  digitalin  Kiliani.  This  preparation  is  soluble 
in  alcohol  and  insoluble  in  water,  and  is  said  to  have  no 
physiological  action.  (Kiliani,  Archiv  der  Pharmazie  1892, 
p.  250.  Berichte  der  deutschen  chemischen  Gesellschaft  Berlin 
1898,  p.  2454.) 

Digitalin  with  no  other  specification  is  a  vague  term,  and  should 
be  avoided  in  the  literature  and  in  practice  in  order  to  eliminate 
a  source  of  errors  and  of '  confusion.  The  same  applies  to 
digitalinum  and  digitaline. 

Digitalin,  amorphous.  This  designation  is  probably  chiefly  intended 
to  cover  digitalinum  (lallicum  (digitaline  chloroformique)  of 
the  French  pharmacop(eias  of  1866  and  1895.  a  substance  which 
is  completely  soluble  in  chloroform.  But  it  must  be  remem- 
bered that  digitalinum  verum  and  digitalinum  Gormanicum 
are  also  amorphous. 

Digitalin!  uni )  crystallisalum  has  so  far  been  used  as  a  synonymous 
term  for  digitonin.  As  this  is  misleading  it  would  be  better 
to  avoid  its  use  altogether.  Tn  commerce,  however,  names 
which  have  once  been  introduced  are  difficult  to  get  rid  of. 
Kiliani  objected  to  the  term  "  digitalin  cryst."  as  early  as 
189 1.  (Berichte  der  deutschen  chemischen  Gesellschaft 
Berlin  1891,  p.  3953-) 

Digitalin  Henry  was  a  mixture  of  glucosides  from  digitalis  leaves. 
(Journal  dc  i)harmacie  ct  dc  chimie   1845,  I'  P-  460.) 

Digitalin  Homolle  is  a  mixlm-e  of  glucosides  and  their  products 
of  decomposition  contained  in  digitalis  leaves,  and  is  i)ractically 
insoluble  in  water.     (Conf.  ]i.  28.) 
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Digitalin  Homolle-Ouevenne  is  the  constituent  of  digitalin  Homolle 
which  is  insohible  in  a  mixture  of  alcohol  and  ether.  (Com- 
pare above.) 

Digitalin  Kiliani  is   identical   with   digitalinum  veruni,   q.   v. 

Digitalin  Lancelot  was  a  mixture  of  amorphous  digitalis  gluco- 
sides,  which  was  prepared  from  digitalis  leaves  according  to  the 
directions  given  by  Lancelot.  (Die  Ptianzenstoffe  von  Husemann 
und  Hilger,  2nd  edition,  p.    1234.) 

Digitalin  Lebourdais  was  a  crystalline  preparation  obtained  from 
digitalis  leaves.  (Annales  de  chimie  et  de  physique,,  3rld 
series,  Vol.  24,  p.  58.) 

Digitalin  Xativelle  is  a  crystalline  product  prepared  from  digitalis 
leaves,  which  is  probably  not  unlike  digitoxin  in  constitution. 
According  to  Schmiedeberg  and  Kiliani,  it  is  a  mixture  of 
several  substances.  ( Berichte  der  deutschen  chemischen 
Gesellschaft  1891,  p.  3951,  1898,  p.  2462.)  Compare  also 
p.  33  and  Berichte  der  deutschen  chemischen  Gesellschaft 
Berlin  1898,  p.  2454.  —  Journal  de  pharmacic  et  de  chimie 
1874,  II,  p.  81. 

Digitalin  Schmiedeberg  is  a  chemically  uniform,  amorphous  body 
of  the  formula  ( C5  H^.  O^,)-.'  (Archiv  fiir  experimentelle 
Pathologic  1875,  P-  It).) 

Digitalin  Walz  was  a  mixture  of  glucosides  from  digitalis  leaves 
(compare  above).  (Delffs,  Neues  Jahrbuch  fiir  Pharmazie 
1858.  p.  25  I  V  ol.  9].  —  Wittstein,  Wittsteins  Vierteljahress- 
chriften  fiir  praktische  i'harmazie  1865,  Vol.  14,  p.  76.) 

"  La  digitaline  "  is  digitalin   Homolle  or  Homolle-Ouevenne. 

Digitaline  amorphc  chloroformique  is  digitalinum  Gallicum  amorph. 

Digitaline  amorphe  frangaise  is  digitalinum  (jallicum  amorph. 

Digitaline  chloroformique  is  digitalinum  Galliciun  amorph. 

Digitaline  pharmacopee  franqaise  1884  is  digitalinum  Galhcum 
amorph. 

Digitaline  cristalli.see  is  iiither  digitalin  Xativelle  or  digitoxin. 
Formerly  it  also  applied  to  digitonin. 

Digitaline  cristallisee  Pharmacopee  franqaise  1908  is  identical  with 
digitoxine  Pharmac()])ec'  franc;.  1908.  Conf.  Digitoxine  Pharm. 
franc;.) 

Digitaline  cristallisee  fran(;aise  is  digitalin  Nativelle. 

Digitaline  franqaise  is  digitalitmm  Gallicum  amorph 

Digitaline  Homolle-Ouevenne  is  the  constituent  of  digitalin  Homolle 
which    is   soluble   in    a   mixture   of   alcohol   and   ether  and    in 


36  Digitalis  Glncosidcs  and  Allied  Drugs.  \^^'^:J^^^-,'^^l^- 

dilute  alcohol,  but  is  not  identical  with  digitalin  Homolle-. 
Quevenne,  which  is  insoluble  in  a  mixture  of  alcohol  and 
ether. 

Digitaline  Kosniann  was  a  crystalline  preparation  which  Kosmann 
extracted  from  the  lead  precipitate  obtained  in  the  prepara- 
tion of  digitalin  Homolle.  (Journal  de  connaissance  medicale 
praticjue  1845,  ^'ol.  13,  p.  67.) 

Digitaline  passive  was  the  name  which  Xativclle  at  first  gave  to 
his  digitin. 

Digitaline  Pharmacopee  Beige  II.  is  digitalinum  Gallicum  amorph. 

Digitalinic  acid  (acid  digitalinique)  was  the  name  given  by  Kos- 
mann to  a  body  corresponding  to  the  formula  Coo  H35  O^^, 
and  obtained  by  heating  digitalin  Kosm.ann  with  caustic  soda. 
(Journal  de  pharmacie  et  de  chimie  i860,  II,  15.  Homolle, 
Union  medicale   1872,  p.  80.) 

Digitalic  acid  Morin  is  a  substance  obtained  from  digitalis  leaves. 
JNIorin  prepared  a  volatile  acid  by  submitting  digitalis  leaves 
to  steam  distillation  and  called  it  "  antirrhinic  acid " 
(most  probably  identical  with  valerianic  acid).  He  describes  it 
as  a  colorless,  oily  mass,  soluble  in  alcohol,  but  insoluble 
in  water ;  it  dissolves  very  gradually  in  water,  with  which 
it  forms  a  hydrate.  It  possesses  a  characteristic  smell  and 
taste.      (Journal  de  pharmacie  et  de  chimie   1845,  I^  P-  294.) 

Digitalinum  fluidum  was  the  name  given  by  Engelhardt  to  a  liquid, 
volatile,  oily  substance  obtained  from  digitalis  leaves,  and 
which  he  regarded  as  the  active  component  of  digitalis. 
Zeitschrift  fiir  Chemie  und   Pharmazie  .1862,  p.  722.) 

Digitalinum  Pharmacopee  francaise  1908  is  identical  with  digitoxine 
Pharm.  franq.,  q.  v. 

Digitalinum  Gallicum  amorph.  is  obtained  from  digitalis  leaves 
according  to  the  method  given  in  the  Pharmacopee  frangaise 
1884.  It  also  bears  the  name  of  "  digitaline  chloroformique." 
It  is  completely  soluble  in  chloroform  and  practically  insoluble 
in  water.      (Conf.  p.  29.) 

Digitalinum  Gallicmn  crystallisatum  is  either  digitalin  Xatixelle 
or  digitoxine  ])harni.  frang.   kjoS. 

Digitalinum  Germanicum  is  an  amor]ihous  ])roduct  obtained  from 
digitalis  seeds,  and  is  solulile  in  water.  It  consists  principally 
of  digitalinum  verum,  digitalein  and  digitonin.  It  was  ex- 
amined  in   detail  bv   Schniiedcberg  and    Kihani.      (Archiv   fiir 
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experimentelle  I'athologie  1875,  p.  16.  —  Berichte  der  deutschen 
chemischen  Gesellschaft   1890,  p.   1555.) 

Digitaliinim  passivum  was  the  name  given  by  Nativelle  to  digitin. 

Digitalinum  veruni  is  digitalin  Schmiedeberg  of  the  formula 
C3.-  H5Q  O14.  (Archiv  fiir  Pharmazie  1892,  p.  250,  1895,  p.  299 
and  698,  1899,  p.  455  and  458.  Berichte  der  deutschen  chemis- 
chen Gesellschaft  Berlin  1898,  p.  2455.) 

Digitaliresin  is  a  body  formed  from  digitalin  Schmiedeberg  by 
hydrolysis.  (Chemisches  Zentralblatt  1875,  p.  262.  Archiv 
fiir  experimentelle  Pathologic,  Vol.  3,  p.  30  and  Vol.  4,  p.  191.) 

Digitaliretin,  C30  H^.-,  0,„,  is,  according  to  Kosmann,  an  amorphous 
body  formed  by  the  splitting  up  of  digitalin  Kosmann  under 
the  action  of  sulphuric  acid ;  it  is  only  slightly  soluble  in 
water,  alcohol  and  ether,  but  dissolves  in  hot  alcohol.  (Journal 
der  pharmacie  et  de  chimie  i860,  II,  p.  i. — Rochleder, 
Chemisches  Zentralblatt  1863,  p.  46. — Schmiedeberg,  Archiv 
fiir  experimentelle  Pathologic,  Vol.  3,  p.  26.)  Walz  also 
o]:)tained  a  digitaliretin  by  the  decomposition  of  his  digitaletin 
q.  v.  Xeither  the  preparation  of  Kosmann  nor  that  of  Walz 
can  lay  claim  to  uniformity.  (Husemann-Hilger,  Pflan- 
zenstoffe,  2nd  edition  p.   1235.) 

Digitaloin  is  a  compound  of  raw  digitalin  Walz.      (Conf.  p.  29.) 

Digitalon  is  the  lactone  of  digitalonic  acid.  Melting  point 
138-139°  C.  The  name  "  digitalon  "  is  also  given  to  a  special 
preparation — a  solution  of  all  the  glucosides  present  in  digi- 
talis— to  be  used  subcutaneously  in  doses  of  0.5  to  i  c.c. 
(Pharmazeutische  Zeitung  1904,  p.  760,  TlierajMc  der  Gegcn- 
wart  1905,  p.  398.) 

Digitalonic  acid,  C-  H,^  O.;,  is  obtained  by  the  oxidation  of  digi- 
talosei.  (Berichte  der  deutschen  chemischen  Gesellschaft, 
Berlin  1892,  p.  21 16,  1898,  p.  2454,  1905,  p.  3621,  1909, 
p.  2610.) 

Digitalose  is  a  sugar  corresponding  to  the  formula  C-j  H,^  O., 
formed  together  with  digitaligenin  and  grape  sugar  by  the 
hydrolysis  of  digitalin  Kiliani.  (Kiliani,  Archiv  der  Phirmazie 
1892,  p.   250,    1898.   p.  2460.) 

Digitalose  Homolle-Quevennc  is  the  cnmp:)ncnt  of  digitalin  Ilomolle 
which  is  soluble  in  a  mixture  of  alcohol  and  ether,  and  in- 
soluble in  dilute  alcohol.      (Compare  page  29.) 

Digitalosmin    was    the    naine    given    by    Walz    to    the    odoriferous 
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principle  of  Digitalis  purpurea ;  he  obtained  it  by  steam  dis- 
tillation from  the  herb  in  the  form  of  yellowish-white  scales, 
which  glisten  like  mother-of-pearl,  soluble  in  alcohol  or  ether 
and  in  hot  water.  They  bore  a  strong  smell  characteristic 
of  dry  digitalis  leaves.  (Jahrbuch  fiir  praktische  Pharmazie 
1852,  Vol.  24,  p.  86.) 
Digitasolin  was  the  name  at  first  given  by  Walz  to  his  digitalin. 
According  to  Wiggers,  however,  it  is  a  constituent  (compare 
Roscoe  and  Schorlemmer,  Lehrbuch  1901,  VI,  p.  682) 
of  (raw)  digitalin  Walz,  which  Walz  subsecjuently  divided 
into  (what  he  called)  true,  pure  digitalin,  digitalicrin  and 
digitalosin.  He  gave  the  melting  point  of  his  pure  digitalin 
as  175°  C,  and  the  melting  point  of  digitalosin  as  137.5°  C. 
(Compare  Wiggers,   Canstatt's  Jahresberichte   1850,  Vol.    10, 

P-  23.) 

Digitin  Nativelle  was  described  by  Nativelle  as  a  crystalline  sub- 
stance, insoluble  in  water,  which  possessed  neither  taste  nor 
physiological  action.  It  was  prepared  by  the  author  from 
digitalis  leaves  and  cannot  therefore  be  identified  with  digitin 
(Moniteur  scientifiqtie  1874,  p.  822.) 

Digitoflavone  is  a  yellow  pigment  present  in  digitalis  leaves ;  it 
forms  crystals  and  is  identical  with  luteolin.  (Fleischer,  Dis- 
sertation Freiburg  1898.  Berichte  der  deutschen  chemischen 
Gesellschaft  Berlin  1899,  p.  1184  and  1901,  j).  1453.) 

Digitogenin  is  a  substance  which  has  the  formula  C,,,  H^^  O,,.  or 
C30  H5,,  Oq,  formed  by  hydrolysis  from  digitonin ;  it  crystallises 
in  fine  needles  and  melts  at  a  temperature  above  250°  C. 
Compare  page  30.  (Archiv.  der  Pharmazie  1892,  p.  261  and 
1893,  p.  448. — Berichte  der  deutschen  chemischen  Gesellschaft 
Berlin  1890,  p.  1555,  1891,  p.  339  and  3951,  1899,  p.  2201 
1901,    p.    3562. — Archiv    fiir    expcrimentolle    Pathologic,    Vol. 

3.  P-  24-) 

Digitogenic  acid,  according  to  Kiliani.  is  an  a-ketonic  acid,  and 
is  formed  by  the  oxidation  of  digitogenin  by  means  of  chromic 
acid.  It  is  a  dibasic  acid  of  the  formula  Cos  H^^  O.,.  (Berichte 
der  deutschen  chemischen  Gesellschaft  Berlin  1891,  p.  343 
and  1899,  p.  2203. — Archiv  der  Pharmazie  1893,  P-  448  and 
1899,  p.  466.) 

^-Digitogenic  acid,  C._;s  Hji  O^.  is  formed  by  licating  digitogenic 
acid    to     t6o°     C.       Colorless    crystals    melting    at     105°    C. 
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(Kiliani,   Archiv   der   Pharmazie    1899,   p.   466. — Berichte   der 
deutschen  chemischen  Gesellschaft  Berlin  1899,  p.  2205.) 

Digitoleinic  acid.  Kosmann  precipitated  an  aqueous  extract  of 
digitalis  leaves  with  lead  subacetate  and  treated  the  precipitate 
thus  produced  by  warming  with  a  solution  of  sodium  carbonate. 
By  treating  the  liquid  with  sulphuric  acid,  he  was  able  to 
precipitate  two  substances ;  of  these  one  soluble  in  ether  was 
called  by  him  digitoleinic  acid.  It  forms  a  fatty,  granular  mass. 
(Journal  de  connaissance  medicale  1845,  Vol.  13,  Buchner's 
Repertorium  fiir  Pharmazie  1846,  Vol.  92,  p.  348.) 

Digitonein,  according  to  Schmiedeberg,  is  a  body  formed  by  the 
decomposition  of  digitonin  by  means  of  hydrochloric  acid ; 
it  is  insoluble  in  ether.  (Archiv  fiir  experimentelle  Pathologic, 
Vol.  3,  p.  22.) 

Digitonin,  when  anhydrous,  occurs  as  an  amorphous  body,  while 
with  5H^.O  it  is  a  crystalline,  chemically  uniform  body ;  its 
formula  is  C-^^  Hg^  O^g  or  Cg^  Hg,  O^s  +  SH^O.  (Compare 
page  30.) 

Digitonin,  amorphous,  is  digitonin  Schmiedeberg. 

Digitonin  cryst.  is  digitonin  Kiliani. 

Digitonin  Kiliani,  is  pure,  crystalline,  hydrated  digitonin  (Cj^H,,.^ 
O28  +  5H0O).  Archiv  der  Pharmazie  1893,  p.  460. — Berichte 
der  deutschen  chemischen  Gesellschaft  Berlin  1891,  p.  339 
and  3951.) 

Digitonin  Schmiedeberg  is  amorphous,  anhydrous  digitonin 
(C,4  Hq2  Oas).  According  to  Kraft,  digitonin  Schmiedeberg 
and  digitonin  Kiliani  are  not  identical ;  he  therefore  suggests 
the  designation  "  digitsaponin  "  for  digitonin  Schmiedeberg. 
(Kraft,  Schweizer  Wochenschrift  fiir  Chemie  und  Pharmazie 
1911,  p.   175.) 

Digitophyllin,  according  to  Kiliani,  is  a  chemically  uniform  body 
with  the  fornuila  C-j^  H...^  O,,,.  According  to  Keller,  Arnaud 
and  Adrian,  it  is  identical  with  the  French  digitaline  cristallisee. 
But  neither  the  identity  nor  the  dissimilarity  of  these  two 
digitalis  products  has  as  yet  been  conclusively  proved.  (Archiv 
der  Pharmazie  1897,  Vol.  235,  p.  426. — van  Rijn,  The  gluco- 
sides 1900,  p.  425.) 

Digitoresin,  according  to  Schmiedeberg,  is  a  substance  soluble 
in  ether,  formed  bv  treatinc:  diLritonin   with  hydrochloric  acid. 
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(Compare    above.)       (Archiv    fur    experinientclle    Pathologie,. 
Vol.  3,  p.  22.) 

Digitoic  acid,  C^l  H^o  O^,  melts  at  210°  C.  It  is  formed,  together 
with  /?-digitogenic  acid,  on  heating  digitogenic  acid  to  160°  C, 
or  by  warming  it  with  solution  of  caustic  potash.  (Edinger, 
Berichte  der  deutschen  chemischen  Gesellschaft  Berlin  1899, 
p.  339. — Kiliani,  Archiv  der  Pharmacie  1899,  P-  466. — Berichte 
der  deutschen  chemischen  Gesellschaft  Berlin  1899,  p.  2201.) 

Digitoxigenin,  C^o  Hg,  O4,  is  a  product  of  decomposition  of  digi- 
toxin.  It  is  formed,  together  with  a  sugar,  so-called  digitoxose, 
by  the  treatment  of  digitoxin  with  alcoholic  hydrochloric  acid 
at  ordinary  temperature.  Digitoxigenin  crystallises  in  color- 
less crystals  melting  at  about  230°  C.  (Archiv  der  Pharmazie 
1895.  p.  311  and  1896.  p.  481. — Berichte  der  deutschen 
chemischen  Gesellschaft  Berlin   1899,  p.   2197.) 

Digitoxin  (solubile)  Cloetta,  according  to  Cloetta,  is  an  amorphous 
modification  of  digitoxin.  and  is  only  distinguished  from  the 
latter  by  the  smaller  size  of  its  molecule  and  its  greater 
solubility  in  water.  Kiliani.  however,  is  of  the  opinion  that 
digitoxin  Cloetta  (digalen)  is  identical  with  digitalein. 
(Cloetta.  Miinchener  medizinische  Wochenschrift  1904,  p.  1466 
and  igo6.  p.  2281. — ^Kiliani,  ibid.  1907.  p.  886. — Chemisches 
Zentralblatt  1907.  IT,  83. — IMerck's  Report  1907,  p.  88.) 

Digitoxin.  according  to  Schmiedeberg  and  Kiliani.  is  a  chemically 
uniform  substance,  which  is  present  in  the  leaves  but  not  in  the 
seeds  of  digitalis.  Kiliani  gave  it  the  formula  C.^  H^^  On- 
(Compare  above.) 

Digitoxin  Kiliani  )  •,     .•     1      -.i     -•   ^      • 

^.   .       .„,.,,  ^    arc  ulcnlical  with  uigitoxm. 

Digitoxm  Schmiedeberg    | 

^-Digitoxin  is  digitoxin   Kiliani  ) 

■r>-    •,      •     •      1-    V      •     CI      -11  >   both  arc   identical. 

a-Digitoxm  IS  digitoxin  Schnnedebcrg 

(Archiv  der  Pbarmazie  1895.  P-  3ii  a"(l  1896,  p.  277  and  481.) 
Digitoxine  Pharmacopee  frangaise  is  es.sentially  identical  with  digi- 
toxin. The  French  Pharmacopoeia  recjuires.  inter  alia,  that  the 
preparation  shall  give  a  green  color  when  dissolved  in  con- 
centrated sulphuric  acid,  whereas  commercial  digitoxin  gives 
a  brown  color  on  solution.  It  also  requires  incorrectlv  that 
the  pre])aration  shall  not  dissoKe  in  ])cnzol  (benzene).  As  a 
matter  of  fact,  however,  digitoxin  is  solulile  in  benzol  (C,.  H,.,) 
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and  not  in  petroleum  benzin  (aether  petrolei).  The  error 
of  the  French  Pharmacopoeia,  therefore,  is  due  to  the  faulty 
misleading  translation  of  the  German  "  Benzin  "  into  "  benzine,' 
which   in  FYench  is  equivalent  to  benzol. 

Digitoxinic  acid,  C34  H^g  O^o,  occurs  in  the  form  of  the  sodium  salt 
on  heating  digitoxin  with  alcoholic  caustic  soda.  (Kiliani, 
Archiv  der  Pharmazie  1899,  p.  466. — Berichte  der  deutschen 
chemischen  Gesellschaft  Berlin  1899,  p.  2200.) 

Digitoxonic  acid,  C^  H^g  ^s?  is  obtained  by  the  oxidation  of 
digitoxose.  (Berichte  der  deutschen  chemischen  Gesellschaft 
Berlin  1905,  p.  4040,  1908,  p.  656  and  1909,  p.  2610.) 

Digitoxose,  C^  H^o  O4,  is  the  sugar  fomied  together  with  digi- 
toxigenin  in  the  hydrolysis  of  digitoxin.  White  crystals  melt- 
ing at  101°  C.  (Kiliani,  Archiv  der  Pharmazie  1895,  p.  311 
and  1896,  p.  486. — Berichte  der  deutschen  chemischen  Gesell- 
schaft  Berlin    1898,   p.   2455;    1899,  p.   2196;    1905,  p.   4040.) 

Digitsaponin  is  a  designation  suggested  by  Kraft  for  digitonin 
Schmiedeberg.  (Schweizer  Wochenschrift  fitr  Chemie  und 
Pharmazie.     191 1,  p.   175-) 

Digitic  acid  is  obtained  from  digitogenic  acid  by  oxidation  with 
potassium  permanganate.  Tt  crystallises  in  needles  melting  at 
192°  C.,  and,  according  to  Kiliani,  it  has  the  formula 
C20  H32  Og.  (Kiliani,  Berichte  der  deutschen  chemischen 
Gesellschaft  Berlin  1891,  p.  346,  and  1899,  p.  339. — x^rchiv 
der  pharmazie  1893,  P-  448-) 

Digic  acid,  Ci^  H24  O^,  is  an  amorphous  acid,  which  can  be  obtained 
by  oxidation  of  the  mother-lye  of  digitic  acid.  (Kiliani, 
Archiv  der  Pharmazie   1894,  p.   334.) 

Dixgeninic  acid,  C.,.,  H,^  O.,,  is  obtained  in  the  form  of  needle 
shaped  crystals,  melting  at  225°  C.,  by  heating  digitoxigenin 
with  alcoholic  solution  of  caustic  soda.  ( Kiliani.  Berichte 
der  deutschen  chemischen   Gesellschaft   Berlin   1899,  p.  2198.) 

Gitalin  is  a  glucosifle  which  was  obtained  by  Kraft  from  digitalis 
leaves  (compare  p.  31)  ^  it  is  soluble  in  600  parts  of  cold 
water.  According  to  Schmiedeberg,  it  corresponds  in  strength 
in  its  physiological  action  to  digitaliiunn  verum.  (Schweizer 
Woclienschrift  fiir  Chemie  und  Pharmazie  lorr.  p.   163.) 

Ciitalin  liydrate  is,  according  to  Kraft,  obtained  from  gitalin  bv 
dissolving  the  latter  in  i^  parts  of  alcohol  at  ordinary  tem- 
perature and  adding  y^  of  a  part  of  water.     Tt   separates  in 
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crystals.  (Compare  also  gitalin  p.  31.)  (Schweizer  Wochen- 
schrift  fiir  Chemie  unci  Pharmazie  191 1,  p.  162.) 

Glucodigitalins  was  the  name  given  by  Ludwig  to  those  prepara- 
tions of  digitalis,  which  were  proved  to  have  the  characteristics 
of  glucosides,  in  contradistinction  to  acrodigitalins  (which  see). 
Archiv  der  Pharmazie,  Vol.  194,  p.  213. 

Hydrodigitoic  acid.  Cog  H44  0^,  is  formed  together  with  digitoic 
acid  by  heating  digitogenic  acid  with  solution  of  caustic  potash. 
It  softens  at  240°  C.  (Archiv  der  Pharmazie  1893,  p.  457. — 
Berichte  der   deutschen   chemischen   Gesellschaft   Berlin    1899, 

p.  339-) 
Oxydigitogenic  acid,   Co,,  H^,  Oqj   is  obtained  from  digitogenin  by 

oxidation   with   potassium   permanganate   in   alkaline   solution. 

(Kiliani,     Berichte     der     deutschen     chemischen     Gesellschaft 

Berlin  1891,  p.  345,  and  1899,  p.  2205.) 
Paradigitogenin    is    formed    under    special    conditions    during    the 

hydrolysis  of  digitonin.     (Archiv  fiir  experimentelle  Pathologie 

1875,  Vol.  3,  p.  25.) 
Pseudodigitoxin  is  the  name  given  by  Burmann  to  a  soluble  gluco- 

side,    similar   to    gitalin,    and    obtained    from    digitalis    leaves. 

(Schweizer  Wochenschrift   fiir   Chemie   und   Pharmazie    191 1, 

P-  33-) 
Substance   cristallisee   inerte    (Nativelle)    is   identical   with   digitin 

Nativelle. 
Toxigenon,  C.^o  Ho^  O.,  or  C,n  H.^  O.,,  is  a  crystalline  body,  formed 
by  the  oxidation  of  digitaligenin  or  of  anhydro-digitoxigenin 
by   means   of  chromic   acid ;   it   commences    to   decompose   at 
220°    C,   without   melting.      (Kiliani,    ])erichte   der   deutschen 
chemischen  Gesellschaft  Berlin   1898,  p.  2459;  1899,  p.  2199.) 
Toxiresin  is,  according  to  Schmiedeberg,  a  product  of  decomposi- 
tion of  digitoxin.  soluble  in  ether.     (Archiv  fur  experimentelle 
Pathologie  1875,  Vol.  3,  p.  39,  and  Vol.  4,  p.  191.) 
Various  color  reactions  have  l)een  suggested   for  the  chemical 
identification  of  the  digitalis  glucosides ;  some  of  these  have  gained 
full   recognition   in  laboratory  work,  but  most  of  them   cannot  be 
considered   conclusive   without    the    aid    of   biological    tests.      The 
first    fairly     characteristic    reaction     was    already     discovered    by 
Homolle.^'      TTc    found   that    his    digitalin    gave   an    intense    green 
coloration    with    concentrated    hydrochloric    acid.      To    which    con- 

"Homolle,  Union  medicale  1872,  p.  295. 
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stituent  of  digitalin  Honiollc  this  coloration  is  due  is  uncertain ; 
it  may,  however,  be  pointed  out  that  among  the  digitalis  glucosides 
which  have  since  been  studied  in  detail  the  only  one  which  gives 
this  reaction  is  digitoxin.  Digitalinum  verum  is  colored  yellow 
by  hydrochloric  acid,  digitonin  remains  colorless  and  on  heating 
with  this  acid  it  becomes  red. 

Later  on  Homolle's  reaction  underwent  several  modifications, 
some  of  which  were  quite  unnecessary,  with  the  intention  of  render- 
ing it  more  characteristic.  Thus  Jorissen  '^^  used  a  solution  of  I 
gramme  of  zinc  chloride  in  30  grammes  of  water  and  30  grammes 
of  hydrochloric  acid.  As  might  have  been  expected,  it  gave  a 
green  color  with  digitalin.^"  The  second  part  of  Jorissen's 
reaction,  namely  that  digitalin  when  evaporated  with  the  zinc 
chloride  solution  mentioned  above  assumes  a  brown  or  black  color, 
cannot  be  considered  characteristic  for  digitalin,  even  though 
Czumpelitz  -"  attributes  the  chestnut-brown  color  obtained  on 
evaporating  to  dryness  to  be  due  to  the  condensing  action  of  the 
zinc  chloride.  O.  Pape  -^  varied  Homolle's  reaction  by  mixing 
digitalin  ^^  with  ten  times  the  amount  of  starch,  adding  sufficient 
concentrated  sulphuric  acid  to  form  a  thick  paste  and  then  diluting 
with  hydrochloric  or  nitric  acid.  The  starch  is  said  to  be  colored 
green  by  this  method.  Lafon  --  heated  digitalin  ^^  with  a  mixture 
of  alcohol  and  sulphuric  acid  (1:1)  until  it  became  yellow  and 
then  added  a.  drop  of  very  dilute  iron  chloride  solution.  This 
also  gave  a  green  color.  This  color  is  probably  produced  by 
all  mineral  acids  under  suitable  conditions,  and  also  by  sulphuric 
acid,  provided  it  is  not  mqsked  by  secondary  reactions  giving  dark 
colored  or  black  products,  or  by  the  brown  coloration  resulting 
from  its  mixture  with  the  red  digitalin  reaction  described  below. 
Fliickiger  -^  modifies  the  test  as  f(jllows :  he  concentrated  phos- 
phoric acid  (25  p.  c. )  l)y  heating  on  a  watch  glass,  and  added 
digitalin   Nativellc  to  the   warm  acid.     The  digitalin   was  colored 


'Jorissen,    Chcmisches   Zentralblatt    1880,   p.   :^76. 

°  This    must    be    a    French    digitalin,    such    as    digitalin    Homolle,    digitalin 

Nativelle,   or   digitalin   amorph.    Gallicum,    for   digitahnum   verum   never 

gives   a  green  coloration. 
"Czumpelitz,    Pharmazeutische   Post   1881,   p.   47. 
'  Pape,    Archiv   der    Pharmazic,    1876,    p.    233. 
'Lafon,    Comptes    rendus    de    I'academie    des    sciences    Vol.     100.    p.    T463. 

—  Bulletin  de  la  societe  chimique  Vol.  44,  p.  18. 
'Fliickiger,  Neues  Jahrbuch  der  Pharmazic  Vol.  39,  p.  129. 
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green  and  the  acid  yellow.  The  mechanism  of  the  green  colora- 
tion has  not  yet   been   explained. 

While  digitoxin  produces  a  green  coloration  with  concentrated 
hydrochloric  acid,  it  causes  a  greenish-brown  to  brown  color  with 
.concentrated,  pure  sulphuric  acid.  Uigitalinum  verum,  on  the 
other  hand,  is  only  colored  yellow  by  sulphuric  acid.  l>ut  if  the 
sulphuric  acid  contains  oxidizing  substances,  such  as  iron  oxide 
or  nitric  acid,  it  yields  a  deep  red  color  with  digitalinum  verum. 
For  this  reason  Cirandeau -■*  also  used  bromine  with  the  sulphuric 
acid  for  the  digitalin  reaction,  by  exposing  the  solution  of  digi- 
talin  in  sulphuric  acid  to  the  action  of  bromine  vapor.  In  carry- 
ing out  this  reaction  a  violet-red  color  is  obtained.  Buckingham  ^^ 
used  a  solution  of  molybdic  acid  in  sulphuric  acid,  which  yields 
a  crimson  color  with  digitalin.  Kiliani  ~*^  describes  a  digitalin 
reaction  similar  to  Grandeau's  which  is  probably  characteristic  of 
digitalinum  verum.  If  a  little  digitalinum  verum  is  dissolved  in 
sulphuric  acid  and  a  drop  of  very  dilute  nitric  acid,  iron  chloride 
solution,  or  bromine  is  added,  a  bluish-red  color  is  produced, 
similar  to  the  color  of  digitalis  flowers,  which  soon  disappears. 
The  touch  of  blue  in  the  red  coloration  has  always  been  con- 
sidered of  special  value. 

Keller  -'  gives  the  following  reactions  for  the  digitalis  gluco- 
sides.  The  glucoside  is  dissolved  in  4  c.c.  of  glacial  acetic  acid, 
one  drop  of  a  dilute  solution  of  iron  cliloride  is  added  and  the 
mixture  is  layered  en  to  4  c.c.  of  sulphuric  acid.  A  colored 
ring  appears  at  the  junctioi  of  the  liquids.  Digitonin  gives  a  pale 
pink  color,  which  soon  disappears.  Digitalinum  (verum)  gives 
rise  to  a  carmine  ring,  still  plaiidy  visible  as  a  permanent  violet- 
red  color  if  only  0.05  milligramme  of  digitalin  is  present  in  i  c.c. 
of  glacial  acetic  acid.  Digitalein  gives  a  similar  coloration,  but 
it  is  rather  fainter  and  not  so  constant.  Digitoxin  at  first  gives 
a  dirty  greenish-ljrown  color.  l)ut  verv  soon  the  u])permost  layer 
of  the  sulphuric  acid  is  seen  to  become  brownish-red.  while 
above  it  a  broad,  deep  bluish-green  band  is  formed,  the  color 
of  which  soon  jjasses  into  a  permanent  indigo-blue.  While  the 
mechanism   of   the   green   color    reaction    of    digitoxin    cannot   be 


"^  Grandcau,  Conipte.s  rendus  de  I'academie  dcs  .sciences  1864,  Vol.  58,  p.  1120. 

"■  Rnckingham.   American  Journal   of   Pharmacy   1873,   P-    MO- 

^  Kiliani,    Archiv   diT    Pliarmazie,   Vol.    230,    p.    250. 

^'  Keller,    Berichtc    der    pharmazctitisclien    Cesellscliaft    Berlin    1895,    p.    275. 
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explained,  the  blue  coloration  is  probably  due  to  the  splitting  up 
of  the  digitoxin,  by  which  digitoxose  is  formed.  This  latter  most 
probably  causes  the  blue  ring,  for  Kiliani  -"^  has  found  that  digi- 
toxose yields  a  blue  color  when  dissolved  in  acetic  acid  containing 
iron  oxide  and  sulphuric  acid. 

In  analytical  practice,  the  following  reaction  for  the  three  most 
important  digitalis  glucosides  have  been  extensively  adopted,  being 
founded  on  the  observations  detailed  above : 

Digitalinum  verum  (and  digitalinum  Germanicum)  dissolves  in 
pure  concentrated  hydrochloric  acid,  or  sulphuric  acid,  giving  a 
yellow  color.  If  a  drop  of  dilute  ferric  chloride  solution  is  added 
to  the  solution  in  sulphuric  acid,  a  red  color  containing  a  touch 
of  blue  is  immediately  produced ;  the  depth  of  the  red  coloration 
varies  according  to  the  amount  of  digitalin  present,  and  it  remains 
constant  for  days.  This  coloration  is  most  probably  due  to  digi- 
taligenin,  a  product  of  decomposition  of  digitalin.  If  sulphuric 
acid  containing  iron  oxide  is  used,  for  this  reaction,  a  yellow  colora- 
tion often  appears  at  first,  which  lasts  for  a  short  time  and  very 
soon  changes  to  red.  Digitonin  is  not  altered  by  a  similar  test ; 
digitoxin  is  colored  a  dirty  greenish-brown  or  brown. 

Digitoxin  is  most  easily  recognized  by  Keller's  reaction  de- 
scribed above ;  it  may  also  be  carried  out  in  the  following  modifica- 
tion. To  100  c.c.  of  concentrated  sulphuric  acid  about  i  c.c.  of  a 
5  p.c.  aqueous  solution  of  ferric  sulphate  is  added,  while  a  mixture  of 
I  c.c.  of  the  same  ferric  sulphate  solution  with  100  c.c.  of  glacial 
acetic  acid  is  also  prepared.  If  now  a  trace  of  digitoxin  is  dis- 
solved in  about  5  c.c.  of  this  glacial  acetic  acid  containing  iron 
oxide,  and  this  solution  is  layered  on  to  5  c.c.  of  the  sulphuric 
acid  containing  iron  oxide,  the  coloration,  especially  the  bluish- 
green  band,  will  become  more  evident.  The  green  coloration 
referred  to  above,  formed  by  the  action  of  concentrated  hydrochloric 
acid  on  the  glucoside,  is  also  characteristic  of  digitoxin. 

Digitonin  is  not  colored  either  by  hydrochloric  acid  or  by 
sulphuric  acid  in  the  cold.  On  boiling  with  hydrochloric  acid, 
or  with  sulphuric  acid  which  is  not  too  dilute,  a  red  solution 
results  tlie  intensity  of  which  gradually  increases.  (Compare 
Cloetta,   Archiv    fiir   expcrimentcllc    Pathologic    1901,   Vol.    45,    p. 
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The  reactions  given  above  suffice  as  a  means  of  identification  for 
pharmaceutical  purposes ;  they  are  not  conclusive  for  forensic 
'"Kiliani,  Bericlite  der  deiitsclien  chcinisclicn  Gesellschaft  Berlin  i8g8,  p.  2454. 
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purposes.  In  this  case  a  biological  examination  is  absolutely, 
necessary. 

Besides  the  qualitative  tests,  the  quantitative  estimation  of  digi- 
talis gluocosides  in  digitalis  leaves  is  of  more  general  interest. 
So  far  the  estimation  of  digitoxin,  as  worked  out  by  Keller,  is 
the  only  one  deserving  of  consideration.  It  can  be  applied  in  a 
slightly    modified    form    in    the    following    \\ay. 

28  grammes  of  air-dried,  powdered  digitalis  leaves  are  placed 
in  a  suitable  glass-stoppered  flask  of  500  c.c.  capacity ;  over  these 
are  poured  280  grammes  of  alcohol  60  p.c.  (by  weight)  and  the 
mixture  is  left  to  stand  for  3  to  4  hours,  shaking  it  frequently. 
It  is  then  filtered  and  207  grammes  of  the  filtrate  are  evaporated  to 
about  25  grammes  on  a  water-bath.  Sufficient  water  is  added  to 
the  residue  to  bring  the  total  weight  to  222  grammes,  and  while 
stirring,  25  grammes  of  official  liq.  plumbi  subacetatis  fort,  are 
added.  The  mixture  is  immediately  filtered  ami  to  132  grammes 
of  the  filtrate,  in  an  Erlenmeyer  flask,  a  solution  of  5  grammes  of 
sodium  sulphate  in  8  grammes  of  water  is  added.  When  the 
precipitate  has  settled,  130  grammes  of  the  clear  fluid  are 
poured  into  a  separator,  2  grammes  of  solution  of  ammonia  (10  p.c. 
NH3)  are  added  and  the  mixture  is  shaken  5  times,  each  time  with 
30  c.c.  of  chloroform.  The  chloroformic  solutions  are  filtered 
and  then  evaporated,  the  dry  residue  is  dissolved  in  3  grammes  of 
chloroform,  and,  in  order  to  precipitate  the  digitoxin,  7  grammes 
of  ether  and  50  grammes  of  petroleum  ether  are  added.  The 
flocculent  digitoxin  which  separates  is  collected  on  a  small  filter 
(5  cm.  diameter)  and  dissolved  on  the  filter  by  the  addition  of  hot 
absolute  alcohol.  The  alcoholic  solution  which  runs  through  is 
collected  in  a  glass  capsule,  evaporated  to  dryness  and  the  residue 
dried  until  the  weight  is  constant.  This  multiplied  by  10  gives  the 
percentage  of  digitoxin  contained  in  the  leaves  analysed.  But, 
according  to  J-  Burmann,-"  this  so-called  digitoxin  is  pseudodigi- 
toxin,  for  in  contradistinction  to  true  digitoxin  it  is  amorphous 
and  soluble  in  water  and  ether.  Kraft  ^"  declares  that  the  product 
obtained  by  Keller's  method  consists  chiefly  of  gitalin  (or  gitalin 
hvdrate  and  anhydrogitalin.  in  addition  to  digitoxin.  He  agrees 
with  Burmann  in  that  he  also  considers  Keller's  digitoxin  to  con- 
tain only  a  very  small  amount  of  digitoxin. 

*'*  Burmann,    Bulletin    de    la    societe    chimique    1910,    p.    973.    —    Cliemiker- 

Zeitung   T91T.   Repert,   p.   31. 
'"Kraft.   Sclnvcizer  Wnrlicnschrift    fiir   Cliouiio   niid    Pliarmazie   19TT.   p.    174. 
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BOOK  REVIEW. 


Year-Book  of  Pharmacy  and  Transactions  of  the  Pharma- 
ceutical Conference^  1912. — This  volume  of  nearly  700  octavo 
pages  comprises  abstracts  of  papers  relating  to  Pharmacy,  Materia 
Medica  and  Chemistry  contributed  to  British  and  foreign  journals 
from  July  i,  191 1,  to  June  30,  1912,  with  the  transactions  of  the 
British  Pharmaceutical  Conference  at  the  forty-ninth  annual  meet- 
ing held  in  Edinburgh,  July,  1912.  The  editors  and  abstractors 
are  to  be  congratulated  on  the  promptness  with  which  the  volume 
under  discussion  was  published  and  are  to  be  commended  for  the 
completeness  and  comprehensiveness  of  the  abstracts  contained  in 
the  nearly  400  pages  devoted  to  this  portion  of  the  book. 

Following  an  interesting  review  of  the  more  important  happen- 
ings in  the  sciences  related  to  pharmacy,  the  abstracts  are  arranged 
under  the  general  headings.  Chemistry,  Materia  Medica  and 
Pharmacy,  as  follows : — Chemistry ;  alkaloids ;  animal  products ; 
clinical  tests ;  coloring  matters ;  essential  oils ;  fats,  fixed  oils  and 
waxes ;  glucosides,  sugars,  and  ferments ;  gums,  oleoresins,  and 
resins ;  inorganic  chemistry ;  organic  chemistry,  unclassified ;  plant 
analysis  :  Materia  medica ;  new  remedies ;.  pharmacognosy ;  pharma- 
cology and  therapeutics  :  Pharmacy  ;  dispensing ;  galenical  pharmacy  ; 
pharmacopoeia  revision  notes ;  notes  and  formulas.  This  arrange- 
ment of  the  abstracts  readily  facilitates  a  critical  and  comparative 
study  of  the  progress  made  in  any  one  branch  of  phannaceutical 
research  during  the  year  and  also  facilitates  reference  by  permitting 
the  juxtaposition  of  abstracts  of  closely  related  articles. 

The  succinct  and  yet  complete  reflection  of  the  transactions  of 
the  British  Pharmaceutical  Conference  at  its  annual  meeting,  Edin- 
burgh, 1912,  is  particularly  interesting  from  a  practical  point  of 
view  in  that  it  tends  to  preserve  for  future  generations  of  pharma- 
cists an  accurate  account  of  the  activities  of  the  association. 

An  index  covering  45,  double  column,  pages  completes  the 
volume  and  makes  it  doubly  valuable  as  a  book  of  reference. 
Altogether  there  can  be  no  gainsaying  the  opinion  that  the  Year- 
Book  for  19 1 2  is  a  valuable  contribution  to  the  literature  of 
pharmacy  and  that  the  thanks  of  pharmacists  throughout  the 
English  .speaking  world  are  due  to  the  members  of  the  British 
Pharmaceutical  Conference  particularly  for  the  continuance  of  this 
increasingly  interesting  annual  publication.  M.  T.  W. 
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DR.  ALSBERG,  THE  NEW  CHIEF  OF  THE  BUREAU  OF 

CHEMISTRY. 

Dr.  Carl  L.  Alsberg,  chemical  biologist  of  the  Bureau  of  Plant 
Industry,  U.  S.  Department  of  Agriculture,  has  been  appointed 
chief  of  the  Bureau  of  Chemistry  by  President  Taft  in  succession 
to  Dr.  Harvey  W.  Wiley.  Dr.  Alsberg  was  born  in  New  York 
City  and  is  a  graduate  of  Columbia  University.  He  studied  abroad 
at  a  number  of  the  leading  universities,  including  the  University 
of  Berlin,  where  he  did  considerable  work  under  Professor 
Schmiedeburg,  the  eminent  Pharmacologist.  Upon  his  return  from 
Germany  he  became  head  of  the  Department  of  Biological  Chem- 
istry of  the  Harvard  Medical  School,  and  from  tnat  post  entered 
the  Government  service.  He  is  a  member  and  ex-Secretary  of  the 
Council  of  Boston  Society  of  Medical  Sciences,  councillor  of  the 
American  Chemical  Society,  Chairman  of  a  section  of  Biological 
Chemistry  of  the  American  Chemical  Society,  associate  editor  of 
Chemical  x^bstracts,  collaborator  of  the  Journal  of  Pharmacology 
and  Experimental  Therapeutics,  and  is  the  author  of  a  long  list 
of  scientific  papers  in  both  German  and  English. 

In  an  interview  in  the  Public  Ledger  of  December  22,  19 12, 
Dr.  Alsberg,  while  very  modest  and  conservative,  yet  gives  the 
assurance  of  recognizing  the  responsibilities  of  his  position  not 
only  to  the  public  but  to  the  manufacturer.     He  says : 

"  I  believe  that  most  manufacturers  and  handlers  of  foodstuffs 
want  to  do  the  right  thing,  but  most  of  them  don't  know  exactly 
what  is  the  right  thing.  The  whole  subject  of  food  inspection  and 
the  demand  for  pure  foods  is  new.  When  the  Bureau  of  Chemistry 
was  established  there  were  no  standards,  no  guides  of  any  sort. 
Everything  had  to  be  worked  out,  and  it's  been  slow  work.  Only 
a  few  things  definitely  have  been  determined  for  this  analysis  of 
foods.  To  establish  standards  is  not  the  work  of  days,  but  of 
years.  When  we  arrive  at  what  is  the  standard  then  we  must  show 
the  manufacturer  how  to  bring  his  products  up  to  the  standard. 

"  If  we  tell  a  man  who  is  putting  up  dried  fruit  that  he  must 
not  use  certain  preservatives  to  prevent  the  development  of  insect 
life  in  the  product,  we  have  gone  only  half  way  if  we  do  not  show 
him  how  he  can  take  care  of  his  fruit  in  such  way  as  to  dispense 
with  the  forbidden  preservative  and  still  insure  the  keeping  qualities 
of  the  product." 
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WHAT  IS  TERRA  ALBA? 
By  Charles   H.   LaWall. 

For  many  years  pre\  ious  to  the  passage  of  the  Federal  Food  and 
Drug  Act  of  June  30,  1906,  the  substance  terra  alba  had  been 
associated  with  confectionery  in  the  sense  of  its  being  an  adulterant 
and  cheapener.  In  the  popular  mind  as  well  as  among  chemists 
it  conveyed  the  impression  of  a  white,  insoluble  and  tasteless  earthy 
substance  (terra  alba  L.,  white  earth)  which  could  be  used  as  a 
filler  and  cheapener  in  candy.  Where  the  idea  of  the  prevalence 
of  its  use  originated  it  would  be  difficult  to  say.  It  may  be  true 
that  it  was  occasionally  used  by  unscrupulous  manufacturers,  just 
the  same  as  sugar  may  have  been  adulterated  with  sand  by  some 
grocers,  but  so  far  as  any  authenticated  instances  of  either  of  these 
forms  of  adulteration  having  been  detected  by  any  person  of 
authority,  who  afterward  made  a  record  of  the  fact,  they  are  con- 
spicuous by  their  absence  in  the  literature  of  foods  and  food 
adulteration. 

In  the  Federal  Act  before  mentioned  terra  alba  is  one  of  the 
several  adulterants  which  are  specifically  prohibited  by  name  in  the 
following  clause : 

"  An  article  of  food  shall  he  deemed  to  be  adulterated,  in  the  case  of 
confectionery,  if  it  contain  lerra  alba,  barytes,  talc,  chrome  yellow,  or  other 
mineral  substances." 

This  specific  prohibition  of  terra  alba  by  name  is  also  found  in 
the  State  laws  of  Alabama,  Arkansas,  California,  Colorado,  Con- 
necticut, Florida,  Georgia,  Idaho,  Illinois,  Jowa,  Kansas,  Louisiana, 
Maine,     Maryland,     Minnesota,     Missouri,     Montana,     Nebraska, 

(49) 


50  iriiat  is  Terra  Alhaf  { 


Am.  Jour.  Pliarm. 
Fetpnian-.  l!il:>. 


Nevada,  New  Hampshire,  New  Jerse)^  New  York,  North  Carolina, 
North  Dakota,  Ohio,  Oklahoma,  Oregon,  Rhode  Island.  South 
Carolina,  South  Dakota,  Tennessee,  Texas,  Utah,  Vermont, 
Virginia,  Washington  and  Wyoming.  No  interpretation  of  this 
clause  or  ruling  in  which  these  substances  are  specifically  defined 
could  be  found  in  any  of  the  foregoing  instances. 

One  would  naturally  suppose  that  the  identity  of  a  substance 
which  is  referred  to  by  name  in  so  many  laws  could  be  easily 
established  by  referring  to  chemical  authorities  or  general  works 
of  reference,  but  such  is  not  the  case. 

I  recently  had  the  question  put  to  me  directly  "  W^hat  is  terra 
alba  ?  "  and  having  answered  it  in  my  own  mind,  off  hand,  as  being 
powdered  gypsum,  I  set  about  confirming  this  opinion  and  soon 
found  it  no  easy  task,  for  not  only  did  I  find  that  a  large  number 
of  authorities  make  no  mention  at  all  of  the  substance  in  their 
indexes,  but  I  found,  what  was  still  more  disconcerting,  that  those 
who  did  mention  it  and  attempted  to  define  it,  did  not  agree  as 
to  its  identity. 

The  first  authority  I  turned  to  was  Wiley,  "  Foods  and  Their 
Adulteration,"  1906,  where  it  is  defined  as  being  talc.  Tliis  is  the 
only  authority  of  the  many  consulted  by  whom  talc  is  mentioned  as 
a  synonym  for  terra  alba  and  this  is  probably  an  error  or  the  two 
substances  would  not  be  mentioned  separately  in  the  clause  quoted 
from  the  Federal  Act. 

The  Century  Dictionary  (1906  and  1912)  gives  pipe  clay  as  a 
synonym.  This  same  statement  is  made  in  Gould's  Medical 
Dictionary,  1908,  in  the  Standard  Dictionary,  1902,  and  in  Lippin- 
cott's  Medical  Dictionary  (Cattell),  19 10.  White  clay  is  the 
synonym  given  in  Dorland's  American  Illustrated  Medical  Diction- 
ary, 1906,  and  in  the  National  Dispensatory,  1908. 

Gypsum  is  given  as  the  synonym  for  terra  alba  in  Thorpe's 
Outlines  of  Industrial  Chemistry,  in  Allen's  Commercial  Organic 
Analysis,  Vol.  I,  under  Paper,  1910,  in  Hartley's  Medical  Chemistry, 
1900,  and  in  Witthaus'  Chemistry,  1890. 

In  Kraemer's  Pharmacognosy,  1910,  the  statement  is  made  that 
terra  alba  is  a  compound  of  alumina,  silica  and  magnesia.  Merck's 
Index  for  1907  (a  price  list)  gives  kaolin  as  being  identical  with 
terra  alba. 

In  the  hope  that  some  light  might  be  shed  upon  the  subject  in 


connection  with  the  classification  of  chemical  substances  for  the 
tariff,  a  letter  was  addressed  to  the  U.  S.  Treasury  Department 
asking  for  a  definition  of  terra  alba.  In  reply,  the  Bulletin  of 
the  Treasury  Department,  issued  in  1909,  was  received,  attention 
being-  directed  to  the  following  paragraph,  No.  693,  "  Terra  alba 
not  made  from  g\'psum  or  plaster  rock." 

In  Bulletin  No.  13,  issued  by  the  U.  S.  Department  of  Agricul- 
ture in  1892,  upon  the  subject  of  confectionery,  the  only  mention  of 
the  substance  is  in  the  following  sentence,  referring  to  insoluble 
substances  looked  for  in  the  250  samples  examined  ( but  not  found )  : 
"  Terra  alba,  kaolin  or  other  mineral  substances." 

By  this  time  I  had  come  to  the  conclusion  that  terra  alba  is  a 
substance  differing  in  its  identity  according  to  the  particular  in- 
dustry in  or  purpose  for  which  it  is  used  and  a  search  was  com- 
menced for  some  one  authority  who  would  recognize  and  record 
this  fact.  I  was  astonished  to  find  the  large  number  of  books  on 
chemistry,  etc.,  and  works  of  reference  in  which  no  mention  what- 
ever is  made  of  terra  alba  in  the  indexes.  These  books  included 
the  following: 

Britisli   Pliarm.  Codex,   1907. 

U.  S.  Dispensatory,  igth  ed.,  1907. 

King's  American  Dispensatory,  1859. 

Amy's  Principles  of  Pharmacy,  1909. 

Remington's  Practice  of  Pharmacy,  4th  ed..  1906. 

Hager's   Pharmaceutical  Pra.xis,   1907. 

Parrish's  Practice  of  Pharmacy,  1874. 

Sadtler  and  Coblentz,  Text  Book  of  Cliemistry,   1907. 

Attfield's  Chemistry,   1890. 

Alex.   Smith's  General   Inorganic  Chemistry,   1906. 

Wagner's  Chemical  Technology,   1904. 

Thorpe's  Dictionary  of  Chemistry. 

Watts'  Dictionary  of  Chemistry. 

Sadtler's  Industrial  Organic  Chemistry,   1912. 

Molinari's  Industrial  Inorganic  Chemistry,   1912. 

Encyclopedia  Britannica,    191 1. 

Johnson's  Dictionary,  1877. 

Worcester's  Dictionary,   1894. 

Ure's  Dictionary  of  Arts,  Manufactures,  etc.,   iSfxa. 

Spon's  Encyclopedia  of  Industries,  Arts  and   .Manufactures,   1879. 

Food  Inspection  and  Analysis,  Leach,  1904. 

Koenig's  Nahrung  und  Genussmittel,  1889. 
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This  list  of  authorities  and  works  of  reference  is  by  no  means 
complete,  but  it  illustrates  the  range  of  the  search,  which  included 
every  book  that  might  possibly  contain  a  reference  to  the  subject. 

At  last  two  references  were  found  in  support  of  the  view 
previously  mentioned,  that  terra  alba  is  not  one  but  a  number  of 
substances.  In  the  21st  annual  report  of  the  Connecticut  Agricul- 
tural Experiment  Station  for  1897,  page  54,  was  found  the  follow- 
ing statement  in  connection  with  the  examination  of  some  samples 
of  confectionery  (where  again,  no  evidence  of  its  presence  was 
found  in  a  number  of  samples  examined )  :  "  Terra  alba,  literally 
signifying  white  earth,  is  a  trade  name  for  some  cheap,  tasteless 
and  flavorless  white  substance  in  powder,  which  can  be  used  as  a 
make-weight  adulterant.  Pipe  clay  and  gypsum  are  commonly  sold 
under  this  name."  The  foregoing  reference  is  not  nearly  so  avail- 
able nor  so  complete,  however,  as  the  following  from  Webster's 
International  Dictionary,   1900: 

"Terra  alba  (L.  white  earth)  (Com.),  a  white,  amorphous, 
earthy  substance  consisting  of  burnt  gypsum,  aluminum  silicate 
(kaolin),  or  some  similar  ingredient,  as  magnesia.  It  is  some- 
times used  to  adulterate  certain  foods,  spices,  candies,  paints,  etc." 

The  later  edition  of  the  same  authority  ( 1910)  gives  prac- 
tically the  same  information  in  a  slightly  different  form,  as  follows : 

"Any  one  of  several  white  amorphous  substances;  as  {a^ 
gypsum,  ground  for  pigment,  {h)  kaolin,  used  especially  as  an 
adulterant  of  paints,  etc.,   (c)   burnt  alum,   {d)   magnesia." 

The  foregoing  facts  will  probably  be  of  interest  to  many  who 
have  already  met  or  will  at  some  time  in  the  future  meet  this 
query.  The  variations  and  inconsistencies  recorded  in  connection 
with  the  search  illustrate  the  carelessness  or  incompleteness,  or 
both,  with  which  many  works  of  reference  are  compiled. 

The  possibilities  are  almost  infinite  for  a  shrewd  lawyer  to  take 
advantage  of  these  differences  and  interpose  technicalities  as  to 
the  identity  of  the  substance  terra  alba  in  a  case  where  its  presence 
is  made  the  basis  of  a  prosecution  for  adulteration.  It  would  seem 
to  be  preferable  to  follow  the  example  of  the  Pennsylvania  State 
law  in  which  the  prohibition  is  made  equally  emphatic  by  the  use 
of  the  general  term  "  mineral  substances." 
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By   George   B.   Frankforter." 

The  closing  years  of  the  eighteenth  and  the  beginning  of  the 
nineteenth  centuries  found  chemists  engaged  in  the  study  of  chem- 
ical problems  related  to  both  plant  and  animal  life.  Organic 
chemistry  during  this  early  chemical  epoch  was  exactly  what  its 
name  implied,  a  study  of  those  substances  which  are  produced 
through  life  processes,  either  plant  or  animal.  During  this  early 
epoch,  the  problems  in  plant  chemistry  were  more  inviting  to  the 
chemist  than  those  in  animal  life,  first,  because  the  compounds 
appeared  to  be  simpler  substances  and,  second,  because  they  crystal- 
lized more  readily  and  were  therefore  more  readily  obtained  in 
pure  form.  As  a  result  of  these  characteristics,  early  organic 
chemistry  was  largely  confined  to  plant  life,  consisting,  however, 
of  little  more  than  the  simple  preparation  of  the  substances 
themselves. 

Scheele  was  the  first  to  point  out  that  the  plant  and  animal 
world  is  made  up  of  definite  compounds,  just  as  is  the  inorganic 
world.  He  proved  the  assertion  by  isolating  a  number  of  organic 
substances,  among  them  tartaric,  citric,  malic  and  uric  acids.  He 
even  went  so  far  in  his  study  of  the  organic  compounds  as  to 
suggest  what  the  modern  physiological  chemist  calls  metabolism, 
as  a  means  of  explaining  certain  physiological  processes.  Owing, 
however,  to  the  extreme  difficulty  in  obtaining  physiological  com- 
pounds in  crystalline  form,  Scheele  devoted  much  time  to  phyto- 
chemistry,  discovering  more  than  a  score  of  important  plant  com- 
pounds besides  those  mentioned  above.  Other  men  followed  in 
his  footsteps  and  by  the  beginning  of  the  last  century  many  of 
the  important  plant  compounds  had  been  isolated. 

At  the  very  beginning  of  what  may  be  justly  called  the 
renaissance  in  organic  chemistry,  Marggraf   (1745-79)   completed 

^  Reprinted  from  Science,  N.  S.,  Vol.  XXXVI,  No.  922,  Pages  257-263, 
August  30,  1912. 

*A  pait  of  the  address  of  the  vice-president  and  chairman  of  Section  C, 
American  Association  for  the  Advancement  of  Science,  Washington, 
December,    191  r. 
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his  historical  work  on  the  common  beet-root.  With  his  discovery 
and  preparation  of  sucrose  from  the  sugar-beet  began  the  first  and 
perhaps  the  greatest  and  most  highly  technical  in  lustry  of  modern 
times.  It  was  likewise  during  the  close  of  this  first  epoch  that 
Pelletier  began  his  classical  work  on  the  alkaloids,  resulting  in 
the  discovery  of  no  less  than  twelve  of  the  important  ones,  includ- 
ing quinine,  strychnine,  and  brucine.  In  fact,  it  was  during  this 
same  epoch  that  nearly  all  of  the  great  families  of  plants  were 
studied  from  the  chemical  point  of  view,  resulting,  in  almost  every 
case,  in  important  discoveries.  Even  the  resins,  which  chemists 
have  until  recently  regarded  as  too  complex  to  deserve  serious 
attention,  were  studied  in  an  industrial  way  and  more  than  thirty 
dififerent  varieties  prepared  and  used  in  the  arts.  But  the  resins 
were  only  one  of  the  many  groups  of  organic  compounds  regarde  1 
as  too  complex  to  admit  of  other  than  a  study  in  the  most  general 
way,  for  organic  chemistry  had  not  advanced  far  enough  to 
permit  of  a  thorough  chemical  study  of  even  the  simplest  of  the 
organic  substances.  The  adoption  of  the  radical  and  the  ring 
theories  about  the  middle  of  the  last  century,  however,  completely 
changed  the  sphere  of  organic  chemistry  and  synthetic  methods  and 
the  chemical  constitution  of  organic  compounds  became  the  goal 
toward  which  a  large  majority  of  chemists  worked. 

The  adoption  of  the  benzene  ring  theory,  together  with  the 
working  out  of  the  chemical  constitution  of  naphthalene,  pyridine, 
quinoline  and  the  terpenes,  opened  new  fields  in  phytochemistry, 
and  the  first  ten  years  of  labor  after  the  adoption  of  these  new 
theories  showed  amazing  results. 

Structural  and  synthetic  work  in  \)\-\n{  chemistry  really  began 
in  the  sixties.  In  1869,  Lieberman  startled  the  whole  chemical 
world  by  synthesizing  alizarine,  an  important  vegetable  dye-stuflf. 
and  shortlv  after  the  alizarine  synthesis,  Raeyer  succeeded  in  build- 
ing up  the  indigo  molecule. 

Following  these  historical  discoveries  came  numerous  pyhto- 
chemical  syntheses,  one  of  the  most  important  being  the  artificial 
preparation  of  vanillin.  Until  Ticmann  liad  shown  that  vanillin 
can  be  made  cheaper  in  the  lalxjratory  than  it  can  possibly  be 
obtained  from  the  vanilla  plant,  chemists,  on  the  whole,  were  some- 
what skeptical  about  the  practicability  of  synthetic  methods  and 
especially  as  to  the  possibility  of  these   syndietic  compounds  sup- 
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planting  those  produced  by  nature.  The  vanillin  and  the  indigo 
syntheses,  however,  completely  changed  the  whole  chemical  world 
in  this  respect.  Men  began  to  imitate  nature  in  the  building  up 
of  not  only  the  vegetable,  but  also  the  simple  animal  compounds 
— a  few  enthusiasts  casting  longing  glances  at  the  constitutional 
formulae  of  sugar,  starch  and  cellulose,  while  the  ultrachemical 
investigators  dared  even  to  speak  in  undertones  of  the  structure 
of  the  albumins  and  the  resins.  Then  came  Baeyer's  marvellous 
work  on  niellitic  acid.  His  exhaustive  study  of  this  acid,  which 
began  as  early  as  1867,  was  so  far  reaching  in  its  application 
to  the  ring  compounds  that  it  had  much  to  do  with  final  working  out 
of  the  structural  constitution  of  the  terpene  group. 

There  is  a  universal  feeling,  I  think,  among  those  who  have 
watched  the  development  of  organic  chemistry  during  the  last 
twenty  years,  and  especially  along  phytochemical  lines,  that  in  t^^e 
not  distant  future  all  of  the  more  important  plant  compounds 
will  have  been  products  of  the  laboratory.  That  there  is  ground 
for  such  a  statement  is  borne  out  by  what  has  already  been  done. 
The  investigations  of  Loew,  Butlerofif,  Kiliani,  Emil  Fischer,  and 
Wohl  on  the  carbohydrates  are  so  familiar  to  every  one  that  it  is 
•  only  necessary  to  briefly  refer  to  them  at  this  time.  The  aldehyde 
condensation  reaction  by  Loew  and  Butleroff,  the  building  up  of 
the  sugars  by  Kiliani  and  the  down-building  by  Wohl  make  the 
synthesis  of  the  hexoses  an  established  fact  and  the  synthesis  of 
the  bioses  at  least  a  possibility  in  the  near  future. 

The  briefest  phyto-synthetic  review  would  be  incomplete  with- 
out referring  to  the  most  recent  work  of  Emil  Fischer  and  his 
pupils  on  the  so-called  pol\peptides.  Here  is  a  grouj)  of  complex 
substances  belonging  to  the  albumins  of  both  the  plant  and  the 
animal  world,  a  group  of  compounds  whose  synthesis  has,  until 
recently,  been  regarded  by  many  as  beyonrl  human  possibility. 
Nevertheless,  Fischer  has  built  up  the  complex  polypeptides  until 
the  artificial  molecules  are  equal  in  size  to  the  albumins  themselves. 
leaving  the  synthesis  of  these  complex  chemical  substances  n-:- 
longer  in  the  list  of  vain  possibilities. 

Of  scarcely  less  importance  in  the  phytochemical  world  tlian  the 
carbohydrates,  the  alkaloids  and  the  albumins,  are  the  resins  and 
terpenes.  Wallach  has  presented  a  satisfactory  constitutional 
formula  for  pinenc,  but  the  resins  are  still  classed  with  substances 
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of  unknown  constitution.  Notwithstanding  the  fact  that  less  is 
known  concerning  the  chemical  nature  of  the  resins  than  perhaps 
any  other  group  of  organic  compounds,  they  are  doubtless  the 
oldest  organic  compounds  known  to  man.  They  played  an  im- 
portant part  in  the  chemical  industries  in  the  early  history  of 
mankind.  They  were  used  in  almost  every  phase  of  early  human 
life,  as  lacs,  varnishes,  balsams,  perfumes,  pomades  and  in  the 
art  of  embalming.  They  were  described  by  the  early  alchemists  as 
substances  insoluble  in  water,  generally  soluble  in  alcohol,  and 
for  the  most  part  non-crystallizable.  They  are  the  result  of 
secretive  plant  fluids,  exuding  from  the  plants  and  hardening  in 
the  air.  They  could  not  be  separated  into  their  constituents  by 
any  means  known  to  the  early  chemists,  and  were  therefore  re- 
garded as  single  substances.  As  a  rule,  however,  they  are  mixtures 
of  two  or  more  complex  substances,  a  gum  and  some  volatile 
oil  or  terpene.  They  were  known  as  gum  resins  or  natural  balsams 
and  with  the  terpenes  as  oleoresins.  As  a  result  of  their  non- 
crystalline nature  they  were  generally  excluded  from  the  list  of 
substances  worthy  of  investigation. 

That  there  is  a  close  chemical  relationship  between  the  resins 
and  the  terpenes,  there  can  be  no  doubt,  notwithstanding  the 
fact  that  there  is  comparatively  little  experimental  evidence  to 
prove  the  assertion.  One  of  the  reasons  usually  given  for  the 
assumption  is  based  on  the  fact  that  the  resins  and  terpenes  gen- 
erally occur  together  in  plants.  This  is  by  no  means  important 
evidence,  for  it  frequently  happens  that  entirely  different  groups 
of  organic  compounds  are  intimately  associated  with  each  other  in 
both  plant  and  animal  life. 

Notwithstanding  the  fact  that  considerable  general  industrial 
work  has  been  done  on  the  resins,  especially  those  of  the  pine 
family,  yet  no  one  has  been  able  to  determine  with  certainty  the 
molecular  constitution  of  any  of  them,  not  even  of  abietic  acid, 
the  most  common  and  the  most  important  of  all  of  the  resin 
acids.  Not  only  are  the  structural  formulse  unknown,  but  in  most 
cases  the  empirical  fornuilse  are  still  in  doubt.  For  instance,  the 
formula  for  abietic  acid  has  been  generally  accepted  as  CooHgoOo, 
but  Mach  in  his  dissertation  on  the  acid  gave  to  it  the  formula 
CigHsgOg.   Absolutely  nothing  is  known  of  its  chemical  constitution. 

Various  theories   have  been   advanced   concerning  the   relation- 


"^Feb^r^ary.^mlT"}      Rcsiiis  tvid  Rchuions  to  Tcrpciics.  57 

ship  between  the  resins  and  terpenes.  What  evidence  there  is  may 
be  briefly  stated.  The  fact  that  the  aldehydes  in  the  presence 
of  alkalies  change  to  resinous  matter  was  presented  by  Wiesner 
in  what  may  be  called  the  reduction  theory.  Wiesner  ^  assumed 
that  the  resins  are  formed  from  the  carbohydrates,  or,  speaking 
more  specifically,  from  the  starches  by  a  process  of  polymeriza- 
tion and  rediiction.  It  is  perfectly  evident  that  Wiesner's  theory 
is  not  applicable  in  all  cases.  The  pine  family,  for  instance,  con- 
tains a  minimum  amount  of  starch,  yet  it  is  the  richest  of  the 
resinous  species.  Wiesner  was  aware  of  this  fact  and  assumed 
'that  in  the  case  of  the  pine  family  the  resins  were  formed  through 
the  action  of  gallic  and  gallo-tannic  acids. 

While  the  starch  theory  has  certain  facts  in  its  favor,  there 
are,  on  the  contrary,  serious  objections  to  it.  It  would  seem  not 
only  strange,  but  also  diametrically  opposed  to  general  chemical 
laws,  that  plants  should  proceed  to  build  up  the  complex  starch 
molecule  and  then  break  it  down  again  into  the  resin  and  finally 
into  the  terpene  molecule.  Of  course,  it  must  not  be  forgotten 
that  the  sugars  belong  to  the  aldehydes  and  tend  to  form  resinous 
substances  when  treated  with  ^Ikalies.  They  are,  however,  by  no 
means  as  readily  converted  into  the  resins  as  the  simpler  aldehydes. 
One  would  naturally  expect  that  if  the  resins  are  formed  by  the 
aldehyde  reaction  they  would  proceed  from  the  simple  rather  than 
from  the  complex  aldehydes  or  sugars. 

One  of  the  first  comprehensive  works  on  the  formation  of  the 
resins  from  the  aldehydes  was  presented  by  Baeyer.  He  obtained 
several  synthetic  resins  by  the  aldehyde  condensation  reaction, 
but  an  examination  showed  that  they  were  unlike  anv  of  the 
resins  found  in  nature.  In  each  case  the  molecule  seemed  to  be 
extremely  complex  and  no  attempts  were  made  to  determine  the 
structure  or  the  size  of  the  molecule.  Kronstein,  following  out 
the  work  which  Baeyer  had  begun,  presented  constitutional  formulae 
for  these  aldehyde  resins  in  a  very  unique  but  entirely  empirical 
way.  He  assumed  the  resin  molecule  to  be  a  complex  benzene 
ring  or  perhaps  several  superimposed  rings  joined  with  either 
hydrocarbon,  methoxyl,  ethoxyl  or  carboxyl  radicles,  and  gave  the 
graphic   formulae    for  them.     Of   course   such   structural    formulae 

'  Centr.,  1865,  p.  756. 
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are  interesting,  but  needless  to  say  they  are  not  based  on  experi- 
mental data. 

In  the  starch  explanations  of  the  formation  of  the  resins  in 
plants,  it  must  be  assumed  that  the  resins  are .  formed  by  first 
building  up  the  complex  starch  molecules  from  the  simpler  alde- 
hydes, and  then  breaking  them  down  again  into  the  resins  and 
terpenes.  So  far  as  can  be  ascertained  there  are  no  experimental 
data  in  favor  of  this  theory.  If,  on  the  contrary,  we  assume  that 
the  resins  are  built  up  from  the  simple  aldehydes,  the  process  is 
more  logical,  as  it  only  requires  two  steps,  namely,  polymerization 
and  reduction,  instead  of  three  distinct  steps  as  indicated  in  the 
following  simple  diagram : 

^  Starch  v 
Aldehydes >.Resin ^-Terpenes 

(Formaldehyde) 

While  the  above  theories  have  many  points  in  their  favor, 
there  is  another  which,  while  it  may  have  some  objections,  has 
at  the  same  time  decided  advantages  over  the  starch  or  reduction 
theory. 

It  is  common  knowledge  that  the  terpenes,  when  exposed  to 
air,  slowly  change  to  complex  polymers  and  resins  of  unknown 
composition.  The  principle  involved  is  doubtless  condensation  fol- 
lowed by  oxidation.  Wohler  was  the  first  to  suggest  that  the 
resins  may  be  built  from  the  terpenes  by  the  above-mentioned 
condensation  and  oxidation  process.  He  based  his  assumption  on 
the  well-known  fact  that  turpentine  absorbs  oxygen,  forming  a 
resin.  This  oxidation  process  may  be  represented  by  the  following 
equation  : 

2C0H,.  +  30  =  QoH.-,„02  +  H.O. 

Wohler,  unfortunately,  presented  no  experimental  data.  Later, 
Cailliots  obtained  a  resin  by  the  oxidation  of  turpentine  with  nitric 
acid.  It  was  not  well  defined,  however,  and  not  identical  with 
any  of  the  common  resins,  although  it  bore  some  semblance  of 
common  pine  resin. 

Barth  *   obtained,   by   oxidizing  oil   of  lavender,   a   terpene,   an 

*Ann.,  I43~3I3. 
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amorphous  resin  which  lie  carefully  stiuHcd  and  gave  the  formula 
C20H30O3,  apparently  an  oxyabietic  acid. 

Heldt,^  in  an  exhaustive  study  of  the  resins,  produced  common 
sylvic  acid  by  oxidizing-  a  polymerized  for.n  of  turpentine  according 
to  the  following  equation  : 

2(CioUu)    or    C20H.2  +  O2  =  C20H32O.,    sylvic    acid. 
and 

G0H32O2  +  O  =  C.HsnO^  +  H2O.   or   abietic   acid. 

This  work  has  been   repeated,  but   without  obtaining  either   sylvic 
or  abietic  acids. 

One  of  the  most  interesting  coninnmications  along  this  line  was 
presented  by  Bruylaut.  He  obtained,  by  a  method  not  given,  a 
polymer  of  pinene  which  he  represented  as  a  condensation  of  two 
molecules  of  pinene  or  dipinene.  By  oxidizing  this  substance  he 
obtained  an  acid  which  had  the  empirical  formula  for  abietic  acid : 

C3H7 

C6H6< 

CH3 
CH3 

C6H6< 

C3H5O2 

No  details  of  the  work,  however,  were  given. 

Work  on  the  condensation  of  the  terpenes  has  been  in  progress 
at  the  University  of  Minnesota  for  several  years.  Before  de- 
scribing soiuc  of  these  experiments,  however,  it  may  be  of  interest 
to  briefly  trace  the  work  on  the  synthesis  of  the  terpenes  them- 
selves. It  was  observed  early  in  this  work  tliat  when  pinacone  is 
treated  with  bromine,  an  extremely  complex  reaction  takes  place 
and  among  the  ])ro(lucts  formed  are  isopropvl  alcohol  and  sub- 
stances belonging  to  the  terpenes.  It  was  found,  however,  on 
carefully  studying  the  reaction,  that  Baeyer  had  already  observed 
this  fact,  but  had  not  followed  out  the  reaction,  doubtless  on 
account  of  the  extreme  complexity  of  the  reaction.  If.  however, 
we  take  into  consideration  these  two  substances,  the  reaction  ma^ 
be  represented  as  follows : 

6C,HuO.  —  2GHsO  +  3CioHx«  -|-  10H2O. 
'Ann.,  63-48. 
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Some  time  previous  to  this  work,  Kondakow  "^  in  his  work  on 
angeHc  and  tiglic  acids  obtained  from  them  a  hydrocarbon  which 
proved  to  be  a  methyl  derivative  of  crotonylene.  It  had  the 
general  formula  for  the  hemiterpenes.  From  the  description  it 
seems  quite  likely  that  this  hydrocarbon  is  related  to  the  terpenes, 
for  it  has  the  formula  CH3  =  C(CH3) — CH  =  CH.,  which  is 
identical  with  the  hemiterpene,  isoprene."  Now,  angelic  and  tiglic 
acids  are  comparatively  common  in  the  plant  world  and  if,  as 
Kondakow  states,  these  hydrocarbons  are  readily  obtained  from 
the  acids,  then  it  is  possible  that  the  hemiterpenes  are  formed 
in  this  way  and  by  the  condensation  of  two  molecules  of  the  hemi- 
terpenes, a  terpene  in  this  particular  case,  camphene,  is  formed 
according  to  the  following  simple  equation : 

2C5HS  =  C10H16. 

In  pursuing  the  work  of  the  terpene  polymerization,  prac- 
tically all  of  the  methods  in  the  terpene  literature  were  tried. 
All  of  them,  however,  were  unsatisfactory.  It  was  noticed  in 
previous  work  on  the  chlorhydrochlorides  ^  of  terpenes,  that  in 
the  preparation  of  the  hydrochloride  on  a  large  scale  there  was 
always  left  a  considerable  portion  of  material  of  thick  oil  con- 
sistency after  the  chloride  had  been  removed.  Examination  showed 
that  this  oil  contained  a  small  quantity  of  resinous  matter.  After 
unsatisfactory  attempts  to  isolate  the  resin,  other  agents  were 
tried.  Bromine  and  iodine  were  tried  and  each  was  found  to 
produce  resins  more  readily  than  chUirine.  As  iodine  gave  best 
results,  it  was  used  in  the  experimental  work  which  follows.  It 
was  found,  first  of  all,  that  iodides  somewliat  similar  to  the  chlor- 
hydrochlorides could  be  formed,  especially  if  the  reaction  took 
place  in  sunlight.  These  iodides  were  first  isolated  and  studied. 
The  di-iodide  proved  to  be  of  special  interest.  When  pure  it  is  a 
heavy  colorless  oil  with  a  slight  camphoraceous  odor.  When  ex- 
posed to  sunlight  it  readily  decomposes,  liberating  iodine  and 
resins,  notwithstanding  the  fact  that  sunlight  seems  to  play  an 
important  part  in  its  formation.     If  exposed  to  sunlight  for  some 

*  Jour,  of  the  Russ.  Phys.  Chem.  Sac,  1891,  I.,  178. 

^  It  may  be   interesting  to  the   reader   to   note   that    isoprene   has    very 
recently  been  polymerized  to  India  rubber. 
*Jour.  Am.  Chem.  Soc,  28,  p.  1461. 
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time  the  iodine  is  all  liberated  and  there  is  left  a  resinous  mass 
composed  chiefly  of  two  substances.  This  resinous  mass  was  sub- 
jected to  distillation  in  vacuo.  The  distillate  obtained  was  a  thick, 
colorless,  stable  oil.  Its  molecular  weight  indicated  a  dipinene. 
It  contained  no  iodine,  and  from  its  remarkable  stability  it  is 
probable  that  the  pinene  radicles  are  doubly  joined  to  each  other. 
By  oxidation  it  forms  an  acid  isomeric  with  abietic  acid.  The 
residue  left  in  the  flask  after  the  dipinene  had  been  removed  was 
also  of  unusual  interest.  It  proved  to  be  a  solid  of  a  light  amber 
color.  It  had  exactly  the  same  melting  point  of  ordinary  rosin. 
Most  of  its  properties  were  also  identical  with  those  of  common 
rosin.  It  proved  to  be  a  tetra  pinene,  and,  owing  to  its  close 
resemblance  to  ordinary  colophonium,  it  has  been  called 
colophonene. 

These  two  condensed  forms,  the  di-  and  the  tetra-pinene  com- 
pounds, have  been  isolated  and  carefully  studied.  Both  are  stable, 
but  may  be  oxidized  to  acids  with  many  of  the  characteristics  of 
the  resin  acids.  A  comparison  of  these  synthetic  compounds  with 
the  natural  resins  is  both  interesting  and  important.  Those  which 
have  been  prepared  and  examined  at  the  present  time  do  not  agree 
in  every  respect  with  the  natural  resin  acids.  This  fact  is  not 
surprising,  however,  as  any  one  of  the  different  groups,  occurring 
in  the  molecule  when  oxidized,  would  give  a  different  acid.  It 
would,  therefore,  be  mere  chance  if  the  synthetic  compounds  should 
be  identical  with  the  common  resin  acid. 

In  summing  up  the  experimental  evidence  in  connection  with 
the  theories  of  the  formation  of  the  resins  and  terpenes  and  their 
chemical  relationship,  the  following  syntheses  may,  under  different 
conditions,  represent  what  takes  place  in  certain  phases  of  plant 
life: 

1.  The  formation  of  the  resins  from  the  simple  aldehydes. 

2.  The  formation  of  the  resins  from  the  complex  aldehydes  or 
carbohydrates. 

3.  The  formation  of  the  resins  from  the  terpenes. 

It  is  not  impossible  that  the  resins  are  formed  by  any  one  of 
the  above  syntheses.  There  are  abundant  reasons  for  believing, 
however,  that  the  synthesis  of  many  of  the  resins  is  intimately 
related  to  the  terpenes,  that  is,  the  terpenes  may  be  first  formed 
from  simple  compounds  as  the  hemitcrpenes,  then  converted  into 
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the  resins  by  condensation  and  oxidation.  This  reaction  seems 
entirely  in  accord  with  the  chemical  changes  which  naturally  take 
place  as  phytochemical  changes  usually  proceed  from  the  simple 
to  the  more  complex,  as  for  example,  from  formaldehyde  to  the 
carbohydrates,  but  never  from  the  carbohydrates  to  formaldehyde. 
From  the  study  of  these  terpene  derivatives,  it  seems  more 
than  probable  that  the  resins,  at  least  those  of  the  pine  family, 
bear  the  same  general  relationship  to  the  terpenes  that  naphthalene 
does  to  benzene  and  that  the  terpene  molecule,  C,oH,6,  is  the 
common  substance  from  which  the  resins  are  derived. 
University  of  Minnesota. 


SOME  OF  THE  NEXT  STEPS  IN  BOTANICAL  SCIENCE.^ 
By  Charles  E.  Bessey.^ 

When  one  who  has  worked  long  in  any  field  of  science  speaks 
before  an  audience  such  as  this  he  is  expected  to  say  something 
about  the  condition  of  his  branch  of  science  when  he  began  work 
with  meager  and  poorly  adapted  apparatus,  to  contrast  it  with  its 
greatly  improved  condition  to-day,  and  to  dwell  with  pride  upon 
the  finely  equipped  laboratories  with  costly  apparatus  especially 
designed  for  particular  experiments,  to  be  found  by  the  twentieth 
century  scientific  student.  And  I  must  confess  that  the 
temptation  to  do  so  was  one  difficult  to  resist,  for  we  who  have 
grown  old  in  years  are  fain  to  dwell  upon  the  days  of  long  ago 
with  the  garrulity  which  comes  with  gray  heads  and  withering 
muscles.  It  has  seemed  to  me  wiser,  however,  that  this  evening 
we  should  look  into  the  future  rather  than  into  the  past,  for  in  that 
direction  lies  the  possibility  of  progress,  and  it  is  of  progress  that  I 
wish  to  speak. 

THE   BOTANY   OF   YESTERDAY. 

Yet  in  order  that  we  may  properly  orient  ourselves  with  refer- 
ence to  the  area  covered  by  the  science  of  lx>tany  to-day,  we  shall 
have  to  go  back  a  few  decades  to  understand  what  additions  have 
been  made  to  its  territory  during  this  period  of  expansion.  For 
the  shrewd  observer  can  not  avoid  the  conclusion  that  botany  has 

^  Reprinted  from  Science,  Jan.  3,  1913,  pp.  1-13. 

*  Address  of  the  president  of  the  American  Associaiion  for  the  Advance- 
ment of   Science,  Cleveland,  Decenihor,   1912. 
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shared  with  the  world  powers  in  a  territorial  growth  which  has 
extended  its  boundaries  far  beyond  those  known  to  the  fathers,  and 
we  have  annexed  much  contiguous  and  even  some  remote  territory 
in  a  most  imperialistic  fashion.  It  may  be  comforting  to  some 
people  to  know  that  during  all  this  time  there  have  been  those 
who  have  constantly  and  consistently  lifted  up  their  voices  in 
protest  against  this  contravention  of  the  practise  of  the  fathers,  and 
the  breaking  down  and  removal  of  the  ancient  landmarks.  In  all 
these  years  there  have  been  botanical  anti-expansionists,  but  like 
their  brothers  in  the  national  field  they  have  been  overwhelmed, 
and  the  tide  of  expansion  has  swept  on  unchecked. 

Consider  for  a  few  minutes  the  botany  of  forty  years  ago, 
when  you  could  count  on  the  fingers  of  one  hand  the  American 
colleges  that  had  chairs  of  botany.  And  here  I  use  the  term 
chair  advisedly,  for  they  were  literally  chairs  and  not  departments, 
much  less  laboratories.  And  everywhere  else  in  the  colleges  of 
the  country  the  chairs  of  botany  were  represented  by  what  Holmes 
so  aptly  called  "  settees "  from  the  number  of  subjects  taught 
therefrom.  The  botany  dispensed  from  these  chairs  was  the  de- 
lightful study  of  the  external  morphology  of  the  higher  plants, 
especial  emphasis  being  laid  upon  the  structure  of  flowers  and 
fruits.  And  it  may  truly  be  said  here  that  often  the  teaching 
was  done  very  well,  far  better  than  many  a  botanist  to-day  is 
wont  to  imagine.  I  am  pretty  sure  that  in  general  the  teaching 
was  as  successfully  done  then  as  it  is  now.  There  were  some 
poor  teachers  then  as  there  are  now,  and  there  were  some  inspiring 
teachers  then  who  touched  their  pupils  with  the  sacred  fire,  as  there 
are  now  some  who  have  iiad  a  divine  call  to  teach  and  inspire 
and  help. 

And  with  this  external  morphology  there  was  always  associated 
the  classification  of  the  higher  plants,  in  its  simpler  form  the 
pleasurable  pastime  of  identifying  the  plants  of  the  neighborhood, 
and  in  its  more  advanced  form  represented  by  the  work  of  Torrey 
and  Gray  and  Vasey  and  Engelmann.  And  we  s'hould  judge  the 
systematic  botany  of  that  day  by  the  work  of  these  masters  and 
not  by  the  diversions  of  its  amateurs ;  and  you  will  agree  with  me 
that  so  judged  the  systematic  botany  of  that  period  will  not  fall 
short  of  any  standard  we  have  set  up  in  these  later  days. 

The  botany  of  that  day  was  not  without  its  laborious  investiga- 
tions and  its  tangible  results.     Every  new  area  was  a  great  out- 
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of-doors  laboratory  to  be  dilig-ently  studied  from  border  to  border. 
That  was  the  day  of  the  founding  of  many  small  botanical  gardens, 
and  small  local  herbaria,  some  of  which  having  served  their 
purpose  disappeared  long  since,  while  others  have  grown  into  the 
great  and  flourishing  institutions  of  to-day. 

This  much  as  to  the  botany  of  the  immediate  past;    the  phase 
of  the  science  in  which  the  older  living  botanists  were  trained. 

PRESENT-DAY   BOTANY. 

And   what   of   the   botany   of   to-day  ?     Let   us   consider   for   a 
little  the  present  condition  of  the  science. 

It  is  Unorganised. — The  personnel  of  botany  has  greatly  in- 
creased with  the  great  increase  in  the  territory  it  now  includes. 
This  personnel,  it  must  be  said,  is  still  quite  heterogeneous.  Some 
of  us  are  largely  self-taught,  so  far  as  the  major  part  of  the  subject 
is  concerned.  We  brought  to  our  work  the  results  of  the  meager 
teaching  of  the  old-time  college  class-rooms,  and  year  by  year  we 
have  enlarged  the  borders  of  our  own  departments  as  we  have 
added  to  our  own  knowledge  of  the  subject  by  means  of  our 
laboratories  and  libraries.  Thus  we  have  built  all  kinds  of  super- 
structures upon  the  foundations  supplied  by  our  teachers.  As  a 
consequence  the  science  is  yet  largely  unorganized  and  lacks  con- 
sistency in  plan  and  purpose.  Here  and  there  a  dominant  man 
has  wrought  out  a  scheme  of  the  science  for  himself,  but  how 
familiar  is  the  fact  to  all  of  us  that  there  is  yet  no  agreement 
even  upon  so  small  a  question  as  to  the  content  of  the  first  year 
of  college  botany,  or  the  mode  of  its  presentation.  There  is  more- 
over a  vagueness  as  to  the  boundaries  of  the  science,  some  botanical 
teachers  wandering  far  across  the  border  into  the  domain  of  some 
contiguous  science,  or  still  more  commonly  into  the  more  or  less 
practical  applications  of  some  portions  of  botany.  This  latter  in- 
discretion is  especially  noticeable  in  the  textbooks  prepared  for  the 
secondary  schools,  in  some  instances  by  botanists  of  good  standing. 
If  this  were  done  by  the  agriculturists,  the  agronomists,  and  horti- 
culturists, the  foresters  and  others  in  similar  lines  of  w^ork  with 
plants,  it  would  not  be  surprising,  but  when  this  is  done  by 
botanists  it  is  significant  of  the  unorganized  condition  of  the  science. 
With  a  fuller  knowledge  of  the  science  there  must  come  a  clearer 


vision  of  what  it  is,  and  what  it  is  not,  and  we  shall  no  longer  find 
textbooks  of  botany  made  to  include  so  much  that  is  not  botany, 
while  leaving  out  so  much  that  is  botany. 

This  difference  of  opinion  as  to  what  constitutes  botany  results 
in  the  absence  of  united  effort.  In  its  simplest  aspect  it  takes  the 
familiar  form  of  uncertainty  as  to  the  content  and  value  of  the 
work  done  by  the  student  elsewhere  when  he  transfers  himself 
from  one  college  to  another.  As  a  matter  of  fact  there  is  yet  no 
agreement  as  to  what  is  a  standard  first-year's  course  in  college 
botany.  What  teacher  has  not  been  sorely  puzzled  to  know  to 
what  courses  to  admit  men  who  came  from  another  college  with 
credits  in  botany!  It  is  quite  unscientific  to  try  to  account  for 
this  condition  by  an  excusatory  reference  to  the  individual  pecu- 
liarities and  the  personal  differences  of  the  teachers.  In  science 
we  consider  the  personal  equation  as  something  to  be  determined 
and  eliminated,  and  not  to  be  excused  and  tolerated.  Everv  differ- 
ence in  the  treatment  of,  say  the  first-year  course,  is  just  so  far 
an  indication  of  a  more  or  less  unscientific  attitude  bv  one  or  all 
of  the  teachers  concerned.  We  work  in  this  haphazard,  discon- 
nected way  either  because  we  do  not  know  any  better,  or  knowing 
better  we  think  it  not  worth  while.  Either  horn  of  this  dilemma 
is  equally  unworthy  of  our  acceptance.  Ignorance  is  no  valid 
excuse  for  the  scientific  man,  and  in  science  everything  is  worth 
while.  It  is  to  our  shame  as  botanists  that  we  acknowledge  our 
in  ability  hitherto  to  frame  a  standard  first-year  course  in  college 
botany.  When  the  science  is  definitely  formulated  in  the  minds  of 
botanists  the  present  disagreement  will  no  longer  exist.  Surely 
we  now  "  see  as  through  a  glass  darkly." 

The  Applications  of  Boiany. — Again,  it  may  be  remarked  that 
we  are  to-day  placing  great  emphasis  upon  the  applications  of 
botany  to  some  of  the  great  human  activities,  esj)ecially  to  agricul- 
ture. Witness  the  agricultural  experiment  stations  with  their 
botanists  of  all  kinds,  from  those  who  study  weeds  and  poisonous 
plants,  to  the  physiologists,  pathologists,  ecologists  and  plant 
breeders.  And  as  we  look  over  the  work  they  do  we  are  filled  with 
admiration  and  pride  that  they  have  individually  done  so  well. 
But  it  is  not  the  cumulative  work  of  an  army  of  science,  it  is 
rather  the  disconnected,  unrelated  work  of  so  many  individuals. 
They  are  doing  scientific  work  in  an  unscientific  way.     There  is  as 
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yet  no  movement  of  a  united  army  of  science ;  it  has  been  rathei 
a  sort  of  guerrilla  warfare  against  the  common  enemy.  We  lack 
organization,  and  like  unorganized  soldiers  we  make  little  headway 
in  spite  of  individual  learning  and  efficiency.  Botanical  science 
which  should  have  guided  and  directed  these  laudable  applications 
has  not  kept  pace  with  them,  and  we  have  the  spectacle  of  these 
economic  botanists,  physiologists,  pathologists,  plant  breeders  and 
others  working  apart  from  the  botanists  proper,  and  sometimes 
even  disclaiming  any  allegiance  to  the  parent  science.  Nothing 
but  confusion  and  disaster  can  result  from  such  a  condition. 

Lack  c?f  Co-operation. — Contrary  to  what  is  sometimes  affirmed, 
botanists  are  still  studying  the  flora  of  the  country.  In  some 
quarters  there  has  been  expressed  the  fear  that  field  botany  has 
disappeared  from  the  schools  and  colleges ;  but  this  is  far  from  true. 
While  it  no  longer  claims  the  larger  part  of  the  student's  attention, 
it  is  still  an  essential  part  of  the  training  of.  every  botanist,  and 
it  is  probably  true  that  in  some  cases  there  is  even  more  field  work 
required  to-day  of  young  botanists  than  its  importance  demands. 
Certainly  in  one  kind  of  field  work  I  should  like  to  see  some  of  the 
energy  and  ability  now  given  to  the  discovery  of  means  for  splitting 
old  species  turned  towards  the  solution  of  problems  pertaining  to 
growth,  and  development,  and  reproduction.  But  the  careful  field 
study  of  what  plants  grow  here  and  there,  and  why  they  do  so,  is 
greatly  to  be  commended.  The  sociology  of  plants,  or  as  we  call 
it,  ecology,  has  given  in  the  last  few  years  a  new  reason,  as  well 
as  a  new  direction  to  field  botany. 

The  systematic  botany  of  to-day  continues  to  concern  itself 
more  with  the  distinction  of  species  than  with  their  origin,  and 
this  has  brought  to  this  department  of  the  science  an  increased 
narrowness  which  has  greatly  injured  its  usefulness.  On  the  other 
hand  plant  breeding,  which  should  be  the  experimental  phase  of 
systematic  botany,  has  had  no  connection  with  it.  And  strangely, 
systematic  botany,  which  should  welcome  plant  breeding  as  an  ally 
in  its  quest  as  to  the  meaning  and  origin  of  species,  has  been 
scarcely  at  all  interested.  It  has  been  left  to  the  florists,  the  horti- 
culturists and  the  agronomists  to  patronize  the  new  phase  of  botany, 
and  this  they  have  done,  in  spite  of  the  new  and  quite  unnecessarily 
formidable  terminology  so  rapidly  developed  by  the  breeders.  So 
what  might  have  proved  to  be  one  of  the  most  helpful  aids  to  the 
solution  of  the  greatest  of  biological  problems — how  living  things 
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have  come  to  be  what  they  are — is  allowed  to  fret  out  its  life  by 
beating  vainly  against  the  technical  bars  of  its  Mendelian  cage.  I 
know  of  no  better  illustration  of  the  unorganized  condition  of 
botanical  science  than  this  failure  of  the  systematic  botanists  and 
the  plant  breeders  to  work  together  for  a  common  end. 

THE    BOTANY    OF    TO-MORROW. 

But  I  have  dwelt  enough  upon  the  past  and  pie.ent,  and  1 
feel  inclined  to  apologize  to  you  for  having  turned  your  faces  so 
long  backward.  ¥ov  while  we  must  consider  what  has  been,  we 
can  make  progress  only  by  planning  for  what  is  to  be.  So  let  us 
turn  now  to  the  future  of  botanical  science,  and  endeavor  to  trace 
its  more  profitable  course  of  development  during  the  next  one  or 
two  decades.  What  are  seemingly  to  be  the  demands  of  modern 
society  upon  this  science?  What  are  to  be  some  of  the  next  steps 
in  its  evolution  ?  For  whatever  we  may  say  in  regard  to  the 
independence  of  science  we  can  not  escape  the  fact  that  it  must 
serve  its  "  day  and  generation."  No  science  can  hope  for  support 
or  recognition  that  does  not  respond  to  the  demands  of  its  age. 
And  yet  we  must  not  ignore  the  labors  of  those  pioneers  in  every 
science  who  foresee  possibilities  that  are  hidden  from  the  mass  of 
men.  There  must  always  be  place  provided  for  the  few  seers  who 
see  to-day  what  is  now  hidden  from  mankind  in  general,  and  may 
continue  to  be  so  hidden  for  generations,  or  centuries.  All  honor 
to  these  prophets  who  prepare  the  way  for  the  oncoming  of  scientific 
truth,  but  it  is  true,  nevertheless,  that  it  is  only  when  such  truth 
has  permeated  contemporary  society  that  science  thrives. 

Its  Content. — Looking  forward,  then,  let  us  try  to  see  the  trend 
of  that  branch  of  science  which  deals  with  plants,  the  science  which 
I  have  the  honor  of  representing  on  this  platform  this  evening. 
And  my  first  inquiry  may  well  concern  itself  with  the  content  of 
botanical  science  in  the  immediate  future.  As  we  become  better 
acquainted  with  it  and  recognize  more  clearly  its  relations  to  the 
activities  of  the  community  we  shall  be  able  to  define  its  proper 
content  with  more  accuracy.  And  let  no  man  attempt  to  belittle 
the  importance  of  such  an  undertaking.  It  is  not  useless  to  attempt 
to  fix  the  boundaries  of  any  field  of  human  endeavor,  especially 
in  such  a  one  as  this  which  deals  with  so  vast  a  number  of  in- 
dividual objects,  each  having  many  possible  relations  to  one  another 
and  to  ourselves.    I  am  well  aware  of  the  impossibility  of  absolutely 
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delimiting  botany  from  every  other  science,  and  especially  of  doing 
so  with  reference  to  many  of  its  applications,  and  I  am  fully  aware 
of  the  fact  that  the  limits  of  any  science  are  subject  to  change  with 
the  progress  of  human  knowledge.  Now  and  then  there  must  be 
a  "  rectification  of  the  frontier  ''  in  respect  to  the  boundaries  of  a 
science,  as  with  the  boundaries  of  a  great  empire,  as  its  farther 
provinces  and  the  exact  location  of  rivers  and  mountain  ranges 
become  better  known.  So  without  doubt  we  shall  have  to  add  to 
or  subtract  from  the  area  now  allotted  to  botany ;  and  yet  I  feel 
that  it  is  worth  our  while  to  spend  a  little  time  in  indicating  its 
present  boundaries  and   content. 

With  all  the  details  that  may  be  insisted  upon  by  some  specialists 
it  still  is  true  that  the  field  of  botany  may  be  considered  in  three 
parts,  structure,  physiology  and  taxonomy.  Beginning  with  such 
structures  as  are  obvious  to  our  unaided  eyes  we  have  carried  our 
studies  to  the  minute  structure  of  the  tissues,  and  the  cells  which 
compose  them.  We  are  able  now  to  peer  into  the  protoplasmic 
recesses  of  the  living  cell,  and  while  we  can  not  say  that  we  have 
seen  life,  we  have  seen  where  life  is.  and  what  it  does.  Cytology, 
histology  and  morphology  in  our  modern  laboratories  have  greatly 
changed  our  conception  of  the  structure  of  the  plant.  It  is  no 
longer  made  up  of  forms  to  be  compared  because  of  their  general 
similarity  of  outline,  or  of  position  in  the  plant  body.  The  plant 
as  a  whole  is  a  community  of  variously  dift'erentiated  living  units, 
just  as  is  each  of  its  organs.  It  is  a  complex  community  in  which 
there  is  a  measure  of  individual  independence  of  the  units,  along 
with  much  of  mutual  dependence. 

This  leads  me  easily  to  that  portion  of  the  field  of  botany  that 
has  to  do  with  the  activities  of  plants  and  their  organs — physiology 
— whose  scope  has  been  so  greatly  extended  in  these  later  years. 
Here  such  inquiries  as  those  pertaining  to  nutrition,  growth,  sensi- 
bility, reproduction  are  of  primary  importance.  The  introduction 
of  the  experimental  method  of  inquiry  has  made  this  a  favorite 
department  of  the  science.  Who  does  not  enjoy  catching  a  plant, 
tying  it  U])  in  a  corner  and  compelling  it  to  do  something,  while 
we  watch  for  the  result  ?  This  kind  of  study  appeals  especially 
to  those  who  are  looking  for  demonstrations,  and  for  this  reason 
plant  physiology  has  been  increasingly  popular.  Some  botanists 
indeed  have  gone  so  far  as  to  insist  upon  giving  first  place  to 
physiology,  probably  because  of  its  ready  appeal  to  our  senses.     It 
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is  easy  to  interest  a  boy  in  the  thing  that  responds,  whether  it  be 
a  kicking  frog  stimulated  by  an  electrical  discharge,  or  a  green 
plant  whose  stimulation  is  a  properly  directed  beam  of  sunlight. 
And  yet  it  is  well  for  us  to  remember  that  the  plant  is  first  of  all 
a  structure,  whose  complexity  may  well  challenge  the  most  acute 
minds.  We  find  it  far  easier  to  record  the  responses  of  plants  to 
our  planned  stimuli  than  to  unravel  a  structural  complex,  and  so 
no  doubt  we  shall  continue  to  entertain  ourselves  and  our  students 
with  what  are  too  often  futile  experiments. 

In  this  part  of  the  botanical  field  are  pathology,  which  grew 
up  from  our  observation  that  organs  may  not  respond  normally ; 
ecology,  which  developed  from  the  observation  that  plants  tend  to 
live  in  communities  ;  and  phytogeography.  having  to  do  with  the 
means  for  and  the  results  of  distribution.  There  are  signs  that 
for  economic  reasons  pathology  may  become  rather  sharply  set 
off  from  physiology,  of  which  it  is  properly  a  part,  much  as  through 
the  zeal  and  enthusiasm  of  the  ecologists  there  was  once  the  sug- 
gestion of  a  physiological  schism.  The  latter  is  happily  no  longer 
imminent,  and  it  may  be  hoped  that  it  will  not  again  threaten  the 
unity  of  plant  physiology.  And  so  it  may  be  hoped  that  the 
pathologists  will  not  wholly  secede  from  association  with  the 
physiologists. 

Taxonomy,  or  as  we  used  to  call  it.  classification,  occupying  the 
third  division  of  the  field  of  botany,  long  received  the  almost 
exclusive  attention  of  botanists.  And  even  to-day  it  is  the  pretty 
general  opinion  of  our  non-botanical  friends  that  we  are  constantly 
employed  in  collecting  specimens,  and  in  s"me  intricate  and  mys- 
terious way  determining  their  classification  and  affixing  to  them 
their  proper  Latin  names.  And  it  must  be  admitted  that  every 
botanist  does  a  good  deal  of  just  such  work,  quite  as  every  chemist 
makes  many  analyses,  and  tries  to  arrange  in  orderly  sequence  the 
chemical  substances  which  he  lias  in  his  cabinet,  and  the  astronomer 
classifies  and  names  the  heavenly  bodies  with  which  his  science 
deals.  At  first  even  the  botarists  knew  but  few  ])lants.  just  as 
now  most  men  know  scarcely  more  than  a  score.  But  as  the 
botanists  came  to  know  a  larger  number  of  plants,  it  was  impera- 
tive that  they  should  be  named,  and  then  grouped  conveniently  for 
easier  reference.  Thus  arose  such  crude,  primitive  classes  as  herbs, 
shrubs  and  trees,  which  served  their  purpose  until  the  numbers 
became  too  great  again,  when  additional  structural  dififerences  were 
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brought  in  to  help  separate  the  large  numbers  into  smaller  groups. 
This  was  the  earlier  classification,  based  upon  structure  alone.  It 
was  taxonomy  without  doubt,  and  it  was  helpful,  since  it  enabled 
us  to  arrange  plants  in  an  orderly  fashion,  but  it  ignored  the  fact 
that  plants  have  ancestors,  and  that  the  plants  of  to-day  are  what 
they  are  through  their  inheritance  of  ancestral  characters,  accom- 
panied by  modifications  peculiar  to  them  alone.  When,  however, 
the  doctrine  of  evolution  came  into  botany  it  brought  with  it  the 
idea  of  descent,  and  thereafter  taxonomy  included  phylogeny.  To- 
day the  taxonomist  is  no  longer  content  to  stop  with  a  knowledge 
of  the  structural  dififerences  between  plants ;  he  must  know  how 
this  structure  arose  from  that ;  he  must  know  which  is  the  primitive 
structure  and  which  the  derived.  Phylogeny  has  so  far  entered 
into  taxonomy  that  it  has  given  new  meaning  to  the  work  of  the 
systematic  botanist,  and  it  is  bringing  into  this  department  of  the 
science  something  of  the  philosophical  aspect  which  was  nearly 
wanting  heretofore.  That  this  must  be  the  direction  of  the  develop- 
ment of  the  taxonomy  of  the  future  is  without  question,  and  we 
may  look  confidently  for  a  marked  expansion  and  enlargement  of 
the  phyletic  idea  in  botanical  taxonomy. 

And  here  I  may  pause  for  a  moment  to  advert  to  a  part  of 
taxonomy  with  which  some  biolos^ists  have  little  patience,  without 
good  reason,  as  it  seems  to  me.  I  refer  to  the  matter  of  taxonomic 
nomenclature  which  has  vexed  the  souls  of  many  botanists,  especially 
during  the  past  one  or  two  decades.  However,  since  every  science 
must  have  its  nomenclature  it  is  childish  for  us  to  wish  to  ignore 
it  in  botany.  It  is  a  part  of  the  science,  and  we  must  give  it  con- 
sideration if  we  are  to  do  our  full  duty.  I  have  been  surprised 
many  times  when  men  have  spoken  disparagingly  of  the  whole 
matter  of  nomenclature,  and  of  those  who  are  giving  time  and 
effort  to  its  stabilization.  While  it  may  be  granted  that  not  every 
botanist  is  in  duty  bound  to  help  to  settle  questions  of  nomenclature, 
or  even  to  take  part  in  framing  the  general  rules  of  procedure, 
it  is  the  duty  of  every  one  to  appreciate  and  encourage  those  who 
are  so  engaged.  It  has  sometimes  seemed  to  me  as  I  have  heard 
wholesale  denunciations  of  nomenclature  and  nomenclaturists  that 
instead  of  being  botanists  we  are  only  cytologists,  morphologists, 
physiologists,  pathologists,  ecologists. 

This  contempt  for  nomenclatural  questions  is  symptomatic  of 
a  much-to-be-deprecated  state  of  mind,  quite  too  common  among 
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scientific  men,  especially  those  who  have  engaged  in  special  lines 
of  work.  I  believe  in  specialization  in  botany,  bnt  specialization 
should  not  degenerate  into  narrow  bigotry.  A  wise  man  long  ago 
admonished  his  friends  in  words  which  I  am  tempted  to  repeat 
here  as  most  fitting: 

But  no'w  they  are  many  members,  but  one  body.  And  the  eye  can  not 
say  to  the  hand  "  I  have  no  need  of  thee"  ;  or  again  the  head  to  the  feet, 
"  I  have  no  need  of  you."  Nay,  much  rather,  those  members  of  the  body 
which  seem  to  be  more  feeble  are  necessary ;  and  those  parts  of  the  body, 
which  we  think  to  be  less  honorable,  upon  these  we  bestow  more  abundant 
honor,  and  our  uncomely  parts  have  more  abundant  comeliness ;  whereas  our 
comely  parts  have  no  need :  but  God  tempered  the  body  together,  giving 
more  abundant  honor  to  that  part  which  lacked,  that  there  should  be  no 
schism  in  the  body,  but  that  the  members  should  have  the  same  care  one 
for  another. 

Wiser  words  of  counsel  for  the  workers  in  different  parts  of 
the  field  of  a  science  were  never  written,  and  I  beseech  you,  my 
botanical  brethren,  to  heed  them,  "  that  there  should  be  no  schism 
in  the  body  "  of  botany. 

Personality  of  the  Botanist. — Quite  easily  the  foregoing  leads 
to  a  consideration  of  the  personality  of  the  botanist  of  the  imme- 
diate future.  What  manner  of  man  will  he  be?  What  will  be 
his  training?  In  other  words,  what  will  the  future  demand  of 
the  botanist?  For  it  does  not  need  argument  to  show  that  the 
men  engaged  in  botanical  work  in  the  future  will  be  developed  and 
fashioned  in  response  to  the  demands  of  the  community. 

If  I  interpret  aright  the  movement  of  modern  society  as  a 
whole,  it  is  going  to  result  in  a  demand  for  two  things  that  by 
many  are  thought  to  be  opposite  and  antagonistic — specialization 
and  breadth.  The  first  it  will  demand  of  its  experts,  the  men  who 
are  set  aside  to  solve  particular  problems  for  the  community.  In 
most  cases  these  will  be  economic  problems  of  immediate  impor- 
tance to  the  community,  but  there  is  no  reason  why  in  the  most 
intelligent  comnnniities  they  should  not  be  scientific  problems,  of 
more  remote  importance.  No  doubt  there  will  be  a  demand  for 
many  such  experts,  each  of  whose  tasks  will  be  restricted  to  but 
one  problem.  The  only  requirement  laid  upon  these  men  will  be 
that  they  can  do  the  work  to  which  they  have  been  assigned,  and 
the  more  restricted  the  problem  the  narrower  may  be  the  prepara- 
tion of  the  expert.  Such  men  will  be  demanded  in  increasing 
numbers  by  the  scientific  bureaus  of  the  general  government,  by 
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the  state  experiment  stations  and  by  large  private  establis'hments . 
engaged    in    beet   growing,    cane    growing,    fruit    growing,    potato 
growing,  hop  growing,  etc.,  and  it  will  be  the  duty  of  the  teachers 
of  botany  to  produce  an  adequate  supply  of  such  botanical  experts. 

But  while  the  community  is  certain  to  increase  its  demand  for 
botanical  experts  we  must  not  overlook  the  fact  that  with  this 
demand  will  come  another,  much  more  imperative,  for  men  of 
far  greater  breadth  and  depth  of  knowledge,  who  in  addition  to 
training  the  botanical  experts  of  various  kinds  for  the  community, 
are  able  to  bring  the  science  as  a  whole  before  the  youth  of  the 
land  as  a  part  of  the  scientific  culture  which  modern  society  re- 
quires. These  must  be  men  of  the  broadest  training;  men  whose 
sympathies  are  not  bounded  by  the  one  science  wdiich  they  know, 
much  less  by  one  phase  of  botanical  science ;  men  who,  knowing 
well  their  one  science,  know  also  much  of  the  related  sciences ; 
men  who  in  addition  to  a  knowledge  of  science  bring  to  their 
students  and  their  community  the  results  of  that  broader  view 
which  relates  botany  to  the  life  and  activities  of  the  community. 
Such  men  bear  the  name  of  botanists  worthily,  and  justify  the 
contention  of  scientific  men  that  science  may  contribute  more 
than  material  good  to  the  community.  These  are  Lord  Bacon's 
"  Lamps,"  and  "  Interpreters  of  Nature." 

And  my  vision  is  by  no  means  unrealizable.  Already  among 
botanists  there  are  those  who  measure  up  to  this  ideal.  Already 
there  are  those  who  to  a  wide  and  deep  knowledge  of  plants  add 
that  breadth  of  culture  that  brings  them  into  sympathetic  relations 
with  the  company  of  scholars  throughout  the  world.  As  I  speak 
these  words  there  will  come  to  you  the  names  of  those  of  our 
number  who  are  known  and  honored  as  botanists,  but  whose 
beneficent  influence  extends  far  beyond  the  limits  of  their  science. 
And  I  am  confident  that  this  high  standard,  now  reached  by  some, 
will  be  demanded  for  all  by  the  community  of  the  future.  Such 
botanists  will  be  the  leaders  of  tlieir  students,  guiding  wisely  their 
early  steps  in  science;  they  will  be  the  leaders  of  the  experts  whose 
results  they  will  be  able  to  relate  to  other  parts  of  the  botanical 
field ;  and  they  will  be  the  leaders  of  the  community,  not  only  in 
the  applications  of  botany  to  the  solution  of  material  problems,  but 
in  a  larger  and  nobler  manner  they  will  be  able  to  help  them  in 
the  higher  things  that  make  for  culture  and  spiritual  uplift. 

The  Teaching  Institutions. — Turning  now  to  the  institutions  of 
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learning — the  colleges  and  universities — where  botany  holds  a  place 
as  one  of  the  sciences,  let  us  ask  what  we  may  look  for  in  regard 
to  its  de\'elopment.  In  e\ery  proper  college  tlie  department  of 
botany  exists  primarily  for  its  teaching  function,  and  this  is  true 
also  for  nearly  every  university.  And  while  we  may  hope  to  make 
every  such  department  a  centre  of  investigation  also,  it  is  true 
now,  and  it  must  always  be  true  that  in  our  educational  institutions 
the  teaching  of  the  science  must  be  the  primary  object  of  every  one 
of  its  scientific  departments.  So  the  future  will  call  for  much  more 
of  definiteness  as  to  the  content  and  sequence  of  the  science,  as 
well  as  the  manner  of  its  presentation ;  its  pedagogics,  if  you  please. 
The  college  and  university  departments  of  botany  in  the  near 
future  will  arrive  at  a  clearer  notion  as  to  the  essentials  of  the 
science  as  a  subject  of  study.  It  seems  to  one  who  carefully  looks 
over  the  field  that  there  is  often  only  the  most  vague  notion  of 
the  relative  importance  of  the  known  facts  in  regard  to  plants, 
those  of  trivial  importance  receiving  as  much  weight,  perhaps,  as 
those  of  profound  significance.  Especially  is  this  true  of  the  more 
elementary  courses,  in  which  there  is  also  the  greatest  diversity 
in  the  presentation  of  the  subject  matter.  This  condition  argues 
incompleteness  of  knowledge  either  as  to  the  science  as  a  whole, 
or  as  to  its  pedagogics.  \Vc  have  all  heard  the  excusatory  remark 
that  "  it  makes  little  difference  how  or  where  we  begin  the  study 
of  plants,  and  in  what  sequence  we  pursue  it."  Yet  none  of  us 
would  admit  such  a  contention  in  regard  to  any  other  matter.  The 
more  we  know  of  a  country,  the  more  definite  are  our  ideas  as 
to  what  are  its  more  important  mountains,  rivers,  cities  and  in- 
stitutions, and  it  is  these  that  we  feel  the  traveler  should  see.  We 
particularize  when  we  know ;  we  generalize,  and  are  vague,  when 
we  do  not.  It  should  not  be  long  until  this  vagueness  and  doubt- 
fulness as  to  substance  and  manner  in  the  presentation  of  botany 
in  the  high  school,  and  in  the  college,  and  in  the  university,  will 
be  a  thing  of  the  past.  In  the  near  future  we  shall  certainly  have 
the  lower  work  clearly  defincfl.  as  it  is  in  mathematics  and  language, 
and  on  this  the  higher  work  will  be  based,  to  the  great  saving  of 
the  time  and  energy  of  teacher  and  student,  now  needlessly  wasted. 
And  I  appeal  to  you,  botanists,  to  take  up  seriously  the  task  of  so 
arranging  and  co-ordinating  our  work  that  botany  shall  no  longer 
sufifer  the  reproach  of  being  the  most  chaotic  of  the  primary  sciences. 
Do  not  tell  me  that  we  can  not  agree.     We  must  agree.     If  we 
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know  our  science  sufficiently  well  we  can  easily  discern  the  more 
important  parts.  Let  him  whose  knowledge  is  too  limited  to  enable 
him  to  see  over  the  whole  field  step  aside.  Let  him  who  has  no 
adequate  perception  of  the  pedagogical  aspects  of  the  problem  step 
aside.  Then  let  the  select  few  make  a  pronouncement,  subject 
to  periodical  revision.  This  is  the  way  that  scientific  men  should 
settle  the  question.  This  is  the  way  it  will  be  settled  some  day, 
in  the  not  very  distant  future. 

The  Botanical  Stations. — But  the  college  and  university  depart- 
ments are  by  no  means  all  that  are  engaged  in  botanical  work. 
Within  the  past  twenty-five  years  many  stations  have  arisen  in 
which  botanical  investigations  are  made.  Under  various  local 
names  they  are  in  fact  "  investigation  stations  "  and  while  their 
results  have  not  been  uniformly  reliable  it  is  a  most  hopeful  sign 
of  progress  that  they  exist  at  all.  Foremost  among  these  are  the 
fifty  or  more  agricultural  experiment  stations  to  which  I  have 
already  briefly  referred,  with  assured  support  from  the  states  and 
the  national  government  for  all  time  to  come,  in  which  botanical 
investigation  forms  no  inconsiderable  part  of  the  work  undertaken. 
Hampered  as  they  generally  were  in  their  earlier  years  by 
incompetent  direction,  and  often  by  still  more  incompetent 
workers,  it  is  gratifying  to  know  that  year  by  year  there 
has  been  marked  improvement  in  both,  and  that  now  many  of 
the  directors  are  men  of  such  scientific  training  that  they  wisely 
use  the  means  at  their  disposal  for  investigations  of  permanent 
scientific  value.  And  if  I  read  aright  the  tendencies  in  these  sta- 
tions, it  will  not  be  long  until  their  scientific  output  will  be  wholly 
reliable,  as  indeed  it  is  now  in  some  cases.  This  condition  will  be 
fully  realized  when  these  stations  are  wholly  under  the  direction 
of  men  of  broad  scientific  training. 

And  here  again  we  have  a  duty  to  perform.  We  must  recognize 
the  agricultural  experiment  stations  as  permanent  parts  of  the 
botanical  equipment  of  the  country.  They  will  be  with  us  in  the 
future,  and  their  results  will  continue  to  be  added  to  botanical 
knowledge.  We  must  accept  them  as  a  part  of  our  scientific  equip- 
ment, and  help  to  make  them  more  efficient.  It  will  not  do  for  us 
to  stand  aloof,  and  decry  their  results  as  not  accurate,  and  as 
agricultural  instead  of  botanical.  When  we  fully  realize  that  we 
have  in  these  experiment  stations  so  many  institutions  of  endowed 
research,  we   shall   not  hesitate  to  welcome  them  to  the   ranks  of 
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science.  The  fact  that  these  researches  in  regard  to  plants  so  often 
have  an  economic  purpose  does  not  lessen  the  value  of  the  results 
to  the  botanist  of  broad  training  and  sympathies.  Here  again  we 
must  remember  that  as  botanists  we  should  not  undervalue  those 
contributions  to  knowledge  in  which  we  happen  not  to  have  an 
immediate  interest.  My  scriptural  quotation  of  a  few  minutes  ago 
might  well  be  repeated  here :  "  the  eye  can  not  say  to  the  hand 
'  I  have  no  need  of  thee,'  or  again  the  head  to  the  feet  '  I  have 
no  need  of  you.'  "  When  they  receive  the  hearty  co-operation  of 
the  botanists  of  the  country  the  agricultural  experiment  stations 
will  develop  into  centres  of  investigation  of  the  greatest  importance 
to  science. 

Already  we  have  stations  for  the  study  of  plants  under  particular 
environments,  as  our  seaside  stations,  our  mountain  stations  and  a 
single  desert  station.  I  take  it  that  these  are  suggestive  of  what 
are  to  come  in  the  future.  Instead  of  trying  to  make  seaside  con- 
ditions away  from  the  sea,  we  go  to  the  sea  and  there  set  up  our 
laboratories.  So  when  we  want  to  know  how  plants  behave  in  the 
desert  we  go  to  the  desert.  And  this  is  no  doubt  to  be  the  direction 
of  botanical  investigation.  We  are  going  to  study  plants  under 
their  natural  environment,  and  to  the  seaside  laboratories  we  shall 
add  (as  indeed  we  have  already  to  a  limited  extent)  lakeside 
laboratories,  riverside  laboratories,  swamp  laboratories,  forest 
laboratories,  field  laboratories.  Already  the  tropical  laboratories, 
in  Java,  Ceylon  and  Jamaica  have  justified  themselves,  and  no 
doubt  to  these  we  shall  soon  add  arctic  and  tundra  laboratories. 
All  this  signifies  that  more  and  more  we  are  going  to  see  what  the 
plant  is  doing  in  its  natural  environment,  and  then  we  can  under- 
take intelligently  to  watch  it  under  a  changed  environment.  So 
the  future  is  to  witness  a  great  increase  in  the  number  of  these 
laboratories,  and  how  far  it  will  go  can  only  be  conjectured.  It 
now  appears  prol)able  that  eventually  every  botanical  rlepartment 
will  have  one  or  more  of  these  environmental  laboratories  in  which 
work  may  be  done  by  advanced  students.  They  will  take  the 
students  out  of  doors,  as  the  oM-time  systematic  botany  took  them 
out,  but  these  students  will  go  equipped  with  thermometers,  psy- 
chrometers.  anemometers  and  balances,  instead  of  vascula  and  plant 
presses.  Thus  we  shall  again  go  afield,  but  on  what  a  different 
quest!  The  old-time  botanist  in  the  field  was  mainly  concerned 
with  the  question  of  the  specific  identity  of  each  plant  he  found ; 
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the  botanist  afield  in  the  future  will  ask  what  the  plants  are  doing 
under  this  or  that  environment.  He  will  not  neglect  the  earlier 
question,  in  fact  he  must  have  that  answered,  but  that  answered 
he  has  still  his  main  question  before  him.  The  work  in  the  field 
laboratories  must  necessarily  be  of  the  kind  now  called  ecological, 
and  so  as  I  see  it  the  botany  of  the  future  will  have  much  more 
of  ecology  than  is  common  to-day. 

Yet  when  we  think  of  these  botanical  stations  whose  laboratories 
are  taken  afield,  as  it  were,  we  must  not  suppose  for  a  moment 
that  the  old-time  laboratories  on  the  university  campus  are  to  be 
abandoned.  Far  from  it.  As  the  work  in  the  field  laboratories  is 
enlarged  there  will  be  still  greater  need  of  the  far  more  exact 
work  that  can  be  done  only  in  laboratories  where  every  factor  can 
be  perfectly  controlled.  There  will  still  be  need,  greater  need  1 
might  say.  for  perfectly  constructed  plant-houses  in  which  we  may 
observe  plants  under  controlled  conditions,  and  where  we  may  in- 
crease or  decrease  this  or  that  factor  at  will.  I  emphasize  this  point 
because  there  are  some  who  prophesy  the  eventual  abandonment 
of  the  precision  laboratory  in  botany,  when  in  fact  everything  points 
to  the  opposite  conclusion. 

Another  kind  of  station,  of  which  we  have  now  only  the  be- 
ginnings, is  one  which  will  carry  the  results  of  plant  breeding 
into  the  domain  of  phylogeny.  Of  this  we  have  now  some  faint 
suggestions,  which  must  grow  into  far  reaching  results  under  the 
direction  of  men  who  know  more  of  the  sul)ject  than  we  do  now. 
It  may  be  that  such  stations  will  then,  as  now,  have  a  strong 
economic  bias,  but  this  will  not  so  narrow  them  as  to  exclude  the 
phylogenetic  aspects  of  the  work  they  are  doing.  In  such  lab- 
oratories we  shall  be  able  to  see  how  evolution  has  contributed  to 
the  present  wonderful  diversity  of  form  and  size  and  color  and 
habit  among  related  jilants.  Such  laboratories  will  enable  us  to 
answer  the  demand  formerly  so  often  made,  but  less  often  heard 
now,  for  a  demonstration  of  cases  of  actual  evolution.  Although 
such  cases  are  well  known  to  botanists,  their  occurrence  has  hitherto 
not  been  such  as  to  admit  of  easy  citation  for  purposes  of  popular 
demonstration.  So  I  regard  the  breeding  laboratories  of  the  future 
as  welcome  additions  to  the  means  of  demonstration  which  science 
will  possess. 

Unity  of  Action. — Allow  me  to  look  once  more  into  that  future 
which  holds  so  nnich  of  promise  for  botany.     T  am  assured  as  T 
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consider  the  trend  of  scientific  thought  that  there  will  be  greater 
unity  of  action  among  the  botanists  of  the  country.  At  present  we 
are  still  in  the  guerrilla  stage  of  botany,  in  which  every  man  acts 
independently  and  for  himself.  And  it  must  be  admitted  that 
much  effective  work  is  done  by  guerrillas  in  war  and  in  science, 
but  in  both  there  is  far  too  much  waste  of  energy.  Let  me  pause 
a  moment  to  explain  more  fully  what  I  mean  by  this  guerrilla  con- 
dition in  botany.  Although  we  profess  to  be  botanists  acting  for 
the  best  interests  of  science,  we  have  actually  no  uniform  standard 
by  which  we  may  measure  our  actions.  In  one  particular  we  have 
tried  to  set  up  a  standard,  in  certain  international  rules  pertaining 
to  nomenclature :  and  yet  after  several  congresses  of  botanists  we 
have  the  humiliating  spectacle  of  a  set  of  laws  that  nearly  every- 
body disobeys  !  In  other  matters  also,  every  man  does  as  he  pleases  ; 
and  the  worst  of  it  is  that  he  vehemently  defends  this  free,  un- 
trammeled  mode  of  action.  We  have  been  guerillas  so  long  that  we 
resent  the  suggestion  of  conformity  to  any  regulation. 

Brethren  of  the  ancient  order  of  botanists,  this  is  scientifically 
quite  unseemly.  We  must  cease  this  personally  independent,  but 
disorderly  life,  and  enroll  ourselves  in  the  regular  army  as  good 
soldiers  who  will  obey  orders,  and  who  will  act  in  unison  for  the 
common  good.  And  this  is  no  illusory  vision.  It  is  one  of  the 
things  that  the  future  will  bring  us,  yes,  I  may  say,  is  bringing  us. 
For  already  we  find  the  beginnings  of  a  reduction  of  some  of  the 
disorder  in  certain  fields  of  work.  In  the  management  of  the  work 
of  the  agricultural  experiment  stations  there  are  hopeful  signs  of 
a  healthy  progress.  Certain  officers  in  Washington,  having  general 
supervision  over  the  stations,  seeing  that  there  is  much  useless 
duplication,  have  begun  suggesting  more  harmonious  planning,  one 
station  to  emphasize  this  line  of  investigation,  and  another  that 
line,  instead  of  working  quite  independently  of  one  another.  This 
beginning  is  suggestive  of  what  might  and  should  be  done 
elsewhere. 

And  we  shall  not  confine  unification  and  co-ordination  to  in- 
vestigation alone,  but  will  carry  it  into  the  te'iching  departments. 
As  a  matter  of  course  the  more  general  aspects  of  the  science  must 
find  place  in  every  college  department  of  botany,  re(|uiring  to  this 
extent  the  quite  legitimate  duplication  of  the  best  laboratory  and 
other  facilities  that  can  be  provided.  But  beyond  this  the  duplica- 
tion should  cease,  especially  of  facilities  that  are  costly  in  installa- 
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tion  and  maintenance.  When  we  fully  reach  a  condition  of  scien- 
tific sanity  we  shall  agree  upon  such  a  program  as  will  assign  par- 
ticular fields  of  work  to  those  institutions  that  are  best  able  to 
care  for  them,  and  it  follows  that  students  will  be  sent  to  these 
for  such  specialties.  In  the  case  of  the  state  institutions  there  is 
1  ready  the  beginning  of  the  attempt  to  reduce  needless  duplication 
--in  some  instances  crudely  and  awkwardly,  it  is  true — but  the 
significant  thing  is  that  there  is  already  an  attempt  to  reduce 
..uplication.  Which  suggests  that  "  the  children  of  this  world  are 
in  their  generation  wiser  than  the  children  of  light." 

This  is  not  the  place  for  the  discussion  of  the  details  of  the 
educational  co-operation  which  is  coming — a  co-operation  which 
will  result  in  a  conservation  of  educational  energy.  As  the  details 
pre  needed  they  will  be  worked  out,  but  I  may  be  permitted  to 
suggest  that  in  the  near  future  we  shall  reach  a  solution  something 
hke  the  following : 

(a)  That  the  small  colleges  shall  provide  a  standard  course  in 
general  botany,  with  adequate  facilities  as  to  material  and  apparatus. 

(b)  That  the  larger  colleges  and  universities  shall  provide  an 
identical  standard  course  for  those  of  its  students  who  have  not 
jnu'sued  this  subject  in  the  small  colleges,  and  to  this  they  will 
add  certain  advanced,  also  standardized,  courses,  requiring  facilities 
dcyond  the  reach  of  the  small  colleges. 

(c)  Then  will  come,  especially  in  the  state-supported  schools, 
sn-h  advanced  courses  as  are  required  by  the  nature  of  the  in- 
S'itutions,  and  the  needs  of  each  particular  state;  as  the  study 
of  useful  plants,  noxious  plants,  local  systematic  botany, 
(l<^ndrology,  pathology,  etc. 

(d)  Last  will  come  a  division  of  labor  with  regard  to  the  more 
profound  lines  of  research  and  teaching.  Certain  favored  institu- 
tions will  place  especial  emphasis  upon  minute  anatomy  (cytology 
'uid  histology),  or  special  morphology,  or  physiolog}^  or  plant 
^)reeding,  or  ecology,  or  phytogeography,  or  special  taxonomy,  or 
general  and  experimental  evolution,  or  botanical  history,  etc. 

These  suggestions  are  not  chimerical,  lliey  are  indicated  by 
the  recent  trend  of  scientific  thought,  which  recognizes  more  and 
more  the  value  of  the  conservation  of  human  eflFort.  And  as  I  look 
into   the    future    a    \ision    rises   before   me   of   the   scientific   army, 
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working  harmoniously  like  well-drilled  soldiers,  and  not  wasting 
their  strength  by  turning  their  guns  on  one  another.  In  this  army 
of  science  I  see  a  company  of  thoroughly  disciplined  botanists 
who  in  orderly  fashion  plan  their  campaign.  And,  from  the  many 
doing  severe  garrison  duty  in  the  small  colleges,  to  the  heavy 
artillerymen  in  the  big  university  fortifications,  and  the  few  isolated 
scouts  along  the  frontier  of  special  investigation,  all  are  actuated 
by  a  common  spirit  of  scientific  patriotism  and  loyalty. 

This,  my  botanical  brothers,  is  what  the  future  is  bringing  us — 
a  united,  harmonious  body  of  trained  men,  whose  endeavor  is  to 
carry  forward  the  banner  of  science,  not  for  personal  advantage, 
but  for  the  glory  of  the  science  to  which  we  have  dedicated  our 
lives. 


ABSTRACTS  OF  SOME  PAPERS  READ  AT  THE  MEET- 
INGS OF  THE  PENNSYLVANIA  AND  NEW  JERSEY 
PHARMACEUTICAL  ASSOCIATIONS  FOR  1912. 

By  John  K.  Thum,  Ph.G.,  Pharmacist  at  German  Hospital. 

An  Imi'ronf.d  Formula  for  Mistura  Riiia  I'ri'  Sod.k. 
By  Adolph  F.  Marouier. 

The  writer  states  that  the  present  official  formula  for  Rhubarb 
and  Soda  Mixture  makes  a  preparation  which  is  too  sweet  because 
of  the  large  amount  of  glycerin  present  and  that  the  essence  of 
peppermint  could  be  reduced  with  decided  advantage.  He  suggests 
the  following  formula : 

f                Sodium   bicarbonate    35.0  Gm. 

Potassium  carbonate  3.0  Gm. 

Fluidextract   rhubarb    15.0  c.c. 

Fhiidextract  ipecac    3.0  c.c. 

Spirits  peppermint   15.0  c.c. 

Alcohol    loo.o  c.c. 

Glycerin  250.0  c.c. 

Water  to  mal<c  tooo.o  c.c. 

Mix  and  filter. 

From   Proc.  i\.  J.   Pharm.  Assoc. 
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The  Determixation  of  Glycerin  ix  Suppositories. 
By  Chas.  E.   Vanderkleed  and  Fritz  Heidlberg. 

In  determining-  the  amount  of  glycerin  in  suppositories  the 
authors  adopted  a  method  which  is  based  upon  Hehner's  bichromate 
method  for  the  estimation  of  glycerin : 

Half  of  a  suppository — about  2  grams — is  dissolved  in  a  separa- 
tor with  hot  water  acidified  with  sulphuric  acid  and  shaken  out  with 
ether,  thereby  separating  the  stearic  acid.  The  aqueous  solution  is 
evaporated  to  a  small  volume  which  drives  off  all  the  ether ;  the  solu- 
tion is  then  transferred  to  a  250  c.c.  volumetric  flask  and  filled  to 
the  mark  with  w^ater. 

Twenty-five  c.c.  of  the  filtered  solution  is  measured  into  a  250  c.c. 
volumetric  flask,  35  c.c.  of  potassium  bichromate  solution  is  added, 
and  lastly  25  c.c.  of  strong-  sulphuric  acid  is  added  slowly  with 
constant  rotation  to  avoid  ebullition.  The  flask  is  then  transferred 
to  a  boiling  water-bath  for  20  minutes,  cooled,  and  filled  to  the  mark. 
In  25  c.c.  of  this  solution  the  excess  of  bichromate  is  determined  by 
adding  20  c.c.  of  potassium  iodide  T.  S.  and  titrating  against 
approximately  N-io  sodium  thiosulphate  solution,  the  factor  of 
which  toward  the  potassium  bichromate  solution  has  been  deter- 
mined previously.  Calculate  the  amount  of  potassium  bichromate 
which  has  been  used  to  oxidize  the  glycerin  to  CO^,.  One  c.c.  of 
potassium  bichromate  is  equivalent  to  o.oi  glycerin. 

The  bichromate  solution  is  made  by  dissolving  74.615  grams 
recrystallized  potassium  bichromate  in  distilled  water,  adding  150  c.c. 
sulphuric  acid  and  making  up  the  volume  to  1000  c.c.  at  20°  C. 

With  some  modification  the  same  method  was  used  to  determine 
glycerin  in  a  mixture  of  potassium  chlorate,  chalk,  phenol,  soap,  and 
essential  oils,  as  they  occurred  in  a  toothpaste. 

From   Proc.   Penn.   Pharm.  Assoc. 

Aqua  Caryophylli. 
By  Milton  Dunn. 

The  author  states  that  the  Elixir  Digestivum  Compositum,  and 
various  elixirs  of  lactated  pepsin  on  the  market,  are  used  principally 
as  vehicles  and  as  such  are  not  satisfactory,  notwithstanding  all 
that  has  been  done  to  make  them  ])()pular  with  ])hysicians. 
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He  sug-gests  the  following  formula  for  a  clove  water,  stating 
that  it  meets  all  possible  requirements  as  a  vehicle  and  is  particu- 
larly efficient  for  the  administration  of  bromides  and  iodides. 

Oil  of  cloves    4.0  c.c. 

Tincture  of  cudbear 50.0  c.c. 

Alcohol    43.0  c.c. 

Purified  talc    15.0  gm. 

Water  to  make   looo.o  c.c. 

Mix  and  filter. 
From   Proc.   Penn.   Pharni.  .A.ssoc. 

S.VFFRON. 

By  R.  I.  Gr.vntham. 

Because  of  its  excessively  high  price  saffron  is  frequently  found 
on  the  market  adulterated  in  many  ways. 

Among  the  methods  practised  for  this  purpose  the  author  men- 
tions the  mixing  with  vegetable  filaments,  coloring  with  aniline 
dyes,  and  by  adding  articles  of  high  specific  gravity,  such  as  glycerin, 
molasses,  honey,  and  salts  of  sodium  and  potassium,  as  well  as 
barium  sulphate  to  increase  its  weight. 

The  author  gives  the  result  of  some  tests  on  4  samples  to  deter- 
mine the  presence  of  added  coloring  matter  of  aniline  origin.  The 
results  so  far  as  color  from  this  soitrce  is  concerned  were  negative. 
From   Proc.   Penn.   Pharm.  Assoc. 

LABOR.\TORy  Notes. 
By  Thom.\s  a.  Eg.\n. 

Commenting  on  the  manufacture  of  zinc  oxide  ointment  the 
author  recommends  that  the  zinc  oxide  be  triturated  in  a  mortar  with 
10  per  cent,  of  oil  of  benne  until  perfectly  smooth,  then  melt  the 
lard,  add  to  contents  of  mortar  and  stir  continuously  until  mixture 
becomes  firm.  By  this  method  an  ointment  is  obtained  which 
remains  smooth  and  does  not  become  granular  with  age. 

Discussing  the  time-honored  ISasham's  mi.xture,  he  remarks 
that  the  varying  temperature  of  the  store  is  the  .source  of  trouble 
with  this  preparation,  as  it  favors  chemical  change.  He  replaces 
part  of  the  water  used  in  making  this  preparation  with  orange  flower 
water  and  keeps  it  in  ihe  refrigerator. 
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Claiming  that  if  kept  lo  feet  below  the  surface  of  the  ground  it 
acquires  an  aroma  equal  to  imported  cologne  water,  he  gives  the 
following  formula  for  its  manufacture  : 

Oil  of  bergamot  6  drachms 

Oil   of  lemon    7  drachms 

Oil  of  lavender  flowers  5  drachms 

Oil  of  rosemary   50  drops 

Oil  of  rose 8  drops 

Oil  of  cloves  13  drops 

Oil  of  neroli   10  drops 

Tincture  of  musk ; 10  drops 

Cologne  spirits  56  ounces 

Orange  flower  water    • . . .     8  ounces 

Powdered  sandalwood i  drachm 

From   Proc.   Penn.    Phann.  Assoc. 

Uetekioration  of  Svrup  of  \A'T[.n  Cherkv. 
By  J.  Graham   Fkexch. 

The  author  gives  the  method  of  determination  and  results  in  a 
series  of  experiments  to  determine  just  how  long  after  date  of 
manufacture  the  hydrocyanic  acid  in  syrup  of  wild  cherry  disappears. 

Three  lots  of  syrup  were  prepared  and  tested.  In  each  case  about 
10  c.c.  was  distilled  by  passing  live  steam  into  the  syrup.  To  the  dis- 
tillate was  added  a  mixture  of  ferric  chloride  and  ferrous  sulphate, 
the  latter  being  in  excess.  The  solution  was  then  made  alkaline  with 
sodium  hydrate  solution  and  the  precipitate  formed  dissolved  by  the 
addition  of  hydrochloric  acid.  A  blue  or  green  color  was  taken  as 
an  indication  of  the  presence  of  hydrocyanic  acid. 

He  says  that  he  feels  justified  in  stating  that  the  acid  disappears 
within  3  or  4  months  after  date  of  preparation. 

From   Proc.   Penn.   Pharm.  Assoc. 

How  Should  Retail  Druggists  Keep  Leeches? 
By  W.  a.  Pearson. 

The  author  endeavored  to  determine  whether  leeches  would  be 
longer-lived  kept  in  a  jar  covered  with  cheese  cloth,  containing  200 
grammes  of  animal  charcoal  and  1000  c.c.  of  water,  or  the  orthodox 
way  of  a  tin  can,  with  moist  earth. 
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He  gives  the  results  of  a  series  of  tests  and  states  tliat  he  feels 
justified  in  recommending  the  charcoal- water  method  of  keeping 
leeches  because  the  odors  from  which  leeches  die  are  largely  absorbed 
by  the  charcoal,  insects  cannot  be  attracted  to  the  dead  leeches,  the 
leeches  can  easily  be  caught  by  pouring  the  mixture  through  a  coarse 
sieve,  and  dead  ones  can  readily  be  removed  in  the  same  manner. 
From   Proc.  Penn.   Pliarni.  Assoc. 

The  Purity  of  Gelatin. 
By  J.  G.  Roberts. 

The  author's  attention  having  been  brought  to  a  report  in  foreign 
journals  that  arsenic  had  been  found  in  excessive  amounts  in  gelatin 
of  German  manufacture,  he  deemed  it  worthy  of  investigation,  and 
accordingly  several  1)ran(ls  found  on  the  market  were  examined. 
The  presence  of  arsenic  is  explained  by  the  fact  that  hides  and 
trimmings  used  in  the  manufacture  of  gelatin  had  been  treated  with 
an  arsenic  solution  during  the  process  of  curing. 

As  gelatin  is  of  much  use  for  household  and  pharmaceutical  pur- 
poses its  purity  is  of  some  importance. 

Arsenic  in  quantities  greater  than  one  part  in  a  million  was 
found  in  two  samples  of  German  manufacture.  Samples  made  in 
Belgium,  one  from  Austria,  and  two  samples  of  ground  gelatin  of 
domestic  manufacture  contained  no  arsenic,  while  two  others  of 
domestic  manufacture  contained  only  traces. 

In  order  to  extract  the  arsenic  the  author  subjected  the  gelatin 
to  special  treatment  in  order  to  change  it  into  a  soluble  form  and 
obtain  a  sufficient  quantity  of  arsenic  to  get  a  distinct  reaction. 
Twenty  grams  were  heated  in  an  evaporating  dish  with  35  c.c.  of 
arsenic-free  sulphuric  acid  until  a  dried,  charred  mass  remained. 
Fifteen  cubic  centimetres  of  nitric  acid  was  then  added  in  small 
portions  while  heating  cautiously,  and  the  heating  continued  until  the 
excess  of  acid  was  expelled  and  the  residue  dry.  Residue  was  then 
extracted  with  30  c.c.  of  hot  water,  the  solution  filtered  and  Marsh's 
test  applied  in  the  usual  way. 
From  Proc.  Penn.  Pliarin.  .-Xssoc. 
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ELEVENTH  IXTERNATIOXAL  PHAR^IACEUTICAL 
CONGRESS. 

The  Eleventh  International  Pharmaceutical  Congress,  under  the 
august  patronage  of  his  Royal  Highness.  Prince  Henry  of  the  Neth- 
erlands, will  be  held  at  the  Hague  from  September  17th  to  the  21st. 
191 3.  This  has  been  organized  and  developed  primarily  under  the 
auspices  of  the  Xetherland  Pharmaceutical  Society  with  the  follow- 
ing Executive  Committee : 

General  President:  Prof.  Dr.  L.  van  Itallie,  Leyden ;  Vice-Presi- 
dents: Dr.  H.  L.  Visser,  Nijmegen.  President  of  the  first  section, 
General  Subjects ;  Prof.  P.  van  der  Wielen,  Amsterdam,  President 
of  the  second  section,  Galenical  Pharmacy;  Prof.  Dr.  N.  Schoorl. 
Utrecht,  President  of  the  third  section.  Chemistry ;  Dr.  J.  Dekker, 
Haarlem,  President  of  the  fourth  section,  Botany  and  Materia 
Medica,  and  Prof.  Dr.  H.  P.  Wijsman,  Utrecht,  President  of  the 
fifth  section,  Bromatology.  General  Secretary:  J.  J.  Hofman,  The 
Hague,  4,  Schenkweg,  The  Hague.  Members:  G.  H.  van  der  Wal, 
The  Hague,  General  Treasurer;  Dr.  J.  F.  Suyver,  Amsterdam,  and 
Miss  A.  Grutterink,  Pharm.  Dr.,  Rotterdam. 

Regulations  of  the  Elevextii  Txterxational  Pharmaceutical 

conckess. 

Date  and  Place. — i.  The  eleventh  International  Pharmaceutical 
Congress,  organized  by  the  "  Nederl.  Maatscliappij  tot  bevordering 
der  Pharmacie  "  (Netherland  Pharmaceutical  Societ}" )  will  be  held 
at  The  Hague — Scheveningen  in  the  month  of  September,  191 3. 

Coniniittees. — 2.  A  Committee  is  charged  with  the  organization 
of  the  Congress. 

This  Organizing  Committee  chooses  from  its  members  an  execu- 
tive committee  which  will  consist  of :  a  General  President,  5  Vice- 
Presidents  (presidents  of  the  sections),  a  General  Secretary  and  an 
Assistant-Secretary,  a  Treasurer,  and  one  member. 

The  Council  of  the  committee  will  consist  of :  the  general  presi- 
dent, the  general  secretary,  and  the  general  treasurer. 

In  agreement  with  the  Council,  the  vice-presidents  arrange  all 
matters  pertaining  to  their  sections,  and  appoint  the  committees 
with  their  secretaries  for  these  sections. 

The  executive  committees  will  have  tlie  power  to  appoint  special 
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committees,  as  may  be  necessary  for  making  arrangements  for  the 
reception  of  the  members  of  the  congress  with  their  ladies,  and  for 
other  purposes. 

Members. — 3.  Any  person  interested  in  one  of  the  subjects  men- 
tioned in  Art.  7  of  these  regulations,  may  become  a  member  of  this 
Congress. 

4.  The  members  are  divided  into: 

Patrons,  ordinary  members,  and  extraordinary  members. 

Contributions. — Patrons  pay  a  minimum  contribution  of  25 
guilders  (£2.  i  sh.)  to  defray  the  expenses  of  the  Congress. 

The  contribution  of  ordinary  niembers  is  fixed  at  10  guilders 
(i6sh.  8d.).  They  send  in  their  applications  to  the  General  Secre- 
tary of  the  Congress. 

Rights  of  the  Members. — Patrons  and  ordinary  members  of  the 
Congress  may  attend  all  the  meetings  festivities,  and  excursions  of 
the  Congress,  they  have  a  vote,  and  receive  the  reports  and  other 
printed  publications  of  the  congress. 

The  ladies  or  the  members  of  the  families  of  the  patrons  and 
ordinary  members  of  the  Congress  may  become  extraordinary  mem- 
bers by  paying  a  contribution  of  5  guilders  (8sh.  4d.)  They  may 
attend  the  meetings  of  the  congress,  but  have  no  vote.  They  are 
invited  to  the  different  festivities  or  excursions,  organized  by  the 
Committee.    They  do  not  receive  any  reports  or  printed  publications. 

Membership  of  Societies. — 5.  A  Society,  represented  by  one  or 
more  of  its  members,  can  also  be  accepted  as  a  patron  or  ordinary 
niember.  In  this  case  the  contribution  due,  is  to  be  paid  for  each 
representative. 

Subjects. — 6.  All  patrons  and  ordinary  menAers  have  a  right 
to  contribute  a  scientific  paper  to  the  Congress,  and  to  discuss  a 
subject  or  introduce  one  for  discussion. 

Sections. — 7.  The  Congress  is  divided  into  5  sections : 

1.  General  Subjects.  Legislation.  Organization. 
History  of  Pharmacy.  Education.  Training. 
Military  P*harmacy. 

2.  Galenical  i'harmacy.  Pharmaceutical  prepara- 
tions.   Art  of  dispensing.    Technics. 

3.  Chemistr}'. 

a.  Preparation    and    examination    of    medicinal 
products.     Analytical  Chemistry. 
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b.  Toxicology,   Physiological   and   P^thologicail 
methods  of  examination. 

4.  Botany  and  ^lateria  Medica.     Pharmacognosy. 
Examination  of  drugs.     Bacteriology. 

5.  Rromatology.     Examination  of  foods.     Institu- 
tion of  a  Board  of  Inspection  for  foodstuffs. 

Languages. — 8.  The  official  languages  of  the  Congress  are 
Dutch,  French,  English,  German. 

Reports. — The  reports  will  be  written  in  French.  The  papers  and 
publications  which  are  sent  in,  may  be  written  in  any  of  the  above- 
mentioned  languages ;  but,  if  required,  an  abridged  report  written  in 
French,  will  be  added. 

9.  Tlie  committees  of  the  Congress  also  have  a  right  to  publish 
the  reports  and  communications  which  have  not  been  discussed  in 
the  meetings  of  the  Congress. 

Meetings. — 10.  There  will  be  general  and  sectional  meetings. 

At  least  two  general  meetings  will  be  held.  The  dates  and  the 
lists  of  subjects  Vv^ill  be  fixed  by  the  organizing  committee.  The 
sections  will  meet  as  often  as  is  considered  necessary,  and  they  will 
be  independent  as  to  the  arrangement  of  their  work. 

II.  At  the  end  of  each  sectional  meeting  the  secretary  will  hand 
over  to  the  general  secretary  the  text  of  the  subjects  treated,  of 
the  proposals,  and  of  the  resolutions  carried  by  the  meeting.  The 
report  of  the  meeting  must  reach  the  general  secretary  before  the 
next  meeting  of  his  section  is  held. 

The  Council  of  the  Congress. — 12.  The  first  general  meeting  will 
be  presided  over  by  the  general  president  of  the  organizing  commit- 
tee. In  this  meeting  the  following  members  will  be  appointed:  the 
general  president  of  the  Congress,  5  vice-presidents  (presidents  of 
the  sections),  the  honorary  vice-president  of  the  Congress,  the  honor- 
ary sectional  presidents,  the  general  secretary,  the  treasurer,  and  the 
assistant  secretaries. 

The  Next  Congress. — 13.  In  the  last  general  meeting  it  will  be 
decided  when  and  where  the  Twelfth  International  Congress  will 
be  held. 

Seetional  Meetings. — 14.  The  first  sectional  meetings  will  be  pre- 
sided over  by  the  presidents  appointed  for  this  ])urpose. 

In  these  first  sectional  meetings  the  sectional  committee  will  be 
chosen. 
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Votes. — 15.  All  resolutions  of  the  general  as  well  as  of  the  sec- 
tional meetings  are  carried  by  a  majority  of  votes. 

16.  A\'ithout  the  president's  consent,  nobody  is  allowed  to  speak 
for  more  than  two  periods  of  5  minutes  during  the  debate. 

Reports. — 17.  The  reports  of  the  meetings  will  contain:  a.  A 
list  of  the  subjects  treated,  the  names  of  the  speakers,  and  an 
abridged  report  of  the  debate,    b.  Resolutions  carried  by  the  meeting. 

18.  In  order  to  ensure  the  exact  wording  of  the  report,  every 
speaker  is  requested  to  give  an  abridged  report  of  his  speech  to  the 
secretary  within  half  an  hour  after  the  meeting  is  adjourned.  It  is 
preferred  that  this  report  be  written  in  French,  but  it  may  also  be 
written  in  any  other  of  the  above-mentioned  languages.  The  sec- 
tional secretary  gives  these  reports,  together  with  a  list  of  the  mem- 
bers who  have  been  present  at  the  meeting,  to  the  general  secretary. 

19.  The  resolutions  of  an  international  character  will  be  com- 
nnmicated  to  the  governments  by  the  Committee  of  the  Federation 
Internationale  Pharmaceutique. 

20.  A  general  report  of  the  Congress  will  1)e  sent  to  the  patrons 
and  ordinary  members. 

All  documents  and  other  reports  of  the  congress  will  be  handed 
over  to  the  Federation  Internationale  Phannaceutique  when  the 
Congress  is  finished. 

Archives  and  Reports  of  the  Committees. — 21.  The  reports  of  the 
committees,  appointed  by  this  Congress,  will  be  handed  over  to  the 
Federation  Internationale  Pharmaceutique,  which,  together  with  the 
Council  of  this  Congress,  is  entrusted  with  the  winding  up  of  current 
affairs. 

22.  The  Council  of  the  Congress  will  decide  any  subject  which 
is  not  treated  of  in  these  regulations. 

i'KOGK.\M   OF  THE   SECTIONS. 
S1-:CT10N    i:    GENERAL    SUBJECTS. 

Coiniiiittee:  Dr.  PI.  L.  Visser,  President,  Dr.  W.  v.  d.  Slooten, 
Secretary,  J.  van  Kiel,  and  Dr.  L.  M.  v.  d.  Berg. 

Subjects  Introduced  for  Discussion. 

I.  The  different  systems  of  practising  Pharmacy,  their  advan- 
tages and  disadvantages.  (Concession,  free  establishment.  State  or 
niunici])al  ])harmacies.) 
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2.  Is  it  desirable  to  limit  the  sale  of  pharmaceutical  specialities 
exclusively  to  the  pharmacists?  In  what  manner  can  these  speciali- 
ties be  defined  and  how  can  the  sale  be  regulated  by  act  of  Parlia- 
ment? 

3.  The  supply  of  medicines  in  rural  districts. 

4.  International  arrangement  of  the  pharmaceutical  nomenclature. 

5.  National  and  local  organizations  of  chemists. 

6.  International  trade  in  pharmaceutical  specialities. 

7.  Pharmaceutical  education  in  different  countries. 

8.  The  assistants  in  dispensaries.  The  advantages  and  disadvan- 
tages of  assistants,  who  do  not  possess  a  chemist's  diploma  and  can- 
not obtain  one. 

9.  The  military  pliarmacist  working  in  behalf  of  hygiene  and  of 
the  chemical  and  technical  service. 

10.  What  measures  can  be  taken  to  enforce  the  observance  of 
laws  regulating  pharmacy? 

11.  The  training  of  and  the  retjuirements  for  the  analytical  assist- 
ants in  pharmaceutical  and  chemical  laboratories. 

12.  Free  treatises  on  the  subject  of  historical  pharmacy. 

SECTION    2:   GALENICAL   PHARMACY. 

Committee:  Prof.  P.  van  der  Wielen,  President,  E.  S.  van  Itallie, 
Secretary,  Miss  C.  H.  Ilugenholtz.  and  Dr.  J.  S.  ?\leulenhoff. 

Subjects  Introduced  for  Discussion. 

1.  International  standards  should  be  made  concerning  the  value 
of  those  medicines  for  which  international  requirements  concerning 
quality  exist. 

2.  Preparation  of  galenicals  1)\  hand  is  a  necessar_\-  preparation 
in  wholesale  laboratories.  It  is  possible  only  if  there  is  a  proper  and 
responsible  control  over  the  materials  and  the  methods  of  preparation. 

3.  The  preparation  of  aromatic  waters. 

4.  Is  it  desirable  to  adopt  a  uniform  methotl  of  expressing  alco- 
holic strength  in  percentage  by  weight  ? 

5.  When  a  medicine  has  to  be  reduced  to  its  ])roi)er  strength  b\- 
dilution,  a  limit  should  be  estal)lished  for  tlie  (luantity  of  the  neutral 
diluent  to  be  added. 

6.  The  establishment  of  a  mininumi  limit  for  the  acti\e  strength 
of  medicines  without  establishing  also  a  maxinmni  limit,  is  wrong. 

7.  TTow  does  cultixation  inllnencc  the  activity  of  \egetal)le  drugs? 
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8.  Has  the  presence  of  oxydases  in  the  materials  any  influence  on 
the  quaHty  of  galenicals? 

9.  Is  it  possible  and  desirable  to  give  in  the  official  regulations 
physiological  as  well  as  chemical  methods  for  the  analysis  of 
galenicals  ? 

10.  Can  it  be  justified  that  regulations  or  requirements  for  medi- 
cines should  be  changed  on  other  than  medical  grounds? 

11.  A  uniform  international  agreement  for  establishing  uniform 
methods  in  the  preparation  of  galenicals  should  be  made  after  a 
comparative  examination  of  the  various  processes. 

.SECTION   3  :   CHEMISTRY. 

Committee:  Prof.  Dr.  N.  wSchoorl,  President,  W.  C.  de  Graafif, 
Secretary,  Prof.  Dr.  P.  van  Romburgh,  Prof.  Dr.  G.  Hondius  Bol- 
dingh,  Dr.  P.  C.  Meerburg.  Dr.  W.  E.  Ringer,  Dr.  D.  J.  Hissink, 
Dr.  A.  Robertson,  and  J.  W.  de  Wa?l. 


Subjects  Introduced  for  Discussion. 

1.  In  how  far  would  it  be  possible  to  shorten  the  chemical  mono- 
graphs of  the  Pharmacopoeia  in  a  reasonable  way? 

2.  What  requirements  should  be  established  for  the  c|ualit\-  of 
the  glass  used  in  pharmacy? 

3.  Codification  of  the  requirements  of  purity  necessary  for 
chemicals. 

4.  Unification  of  the  so-called  standard-solutions ;  also  with  re- 
spect to  their  preparation,  preservation,  and  purity. 

5.  The  influence  of  the  metals  lead,  zinc,  tin,  copper,  nickel,  and 
aluminium  on  water. 

6.  Comparative  examination  of  the  methods  for  measuring  the 
hardness  of  water. 

7.  Comparative  examination  of  the  qualitative  and  quantitative 
methods  of  testing  pepsin,  trypsin,  and  other  proteolytic  or  pepto- 
lytic  ferments. 

8.  Is  the  acticjn  of  pepsin  identical  to  that  of  chimosin  or  not? 

9.  The  occurrence,  the  significance,  and  the  tracing  of  ferments 
in  animal  excreta. 

10.  The  conduct  of  all)inuinoids  in  an  aqueous  solution  by  the  side 
of  salts,  and  in  connection  witli  the  reaction  of  the  mediinn. 

1 1.  'idle  desirability  and  possibility  of  a  codification  f)f  clinical  and 
chemical  methods  of  analysis. 
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12.  A  critical  examination  of  the  reliability  of  the  formol-titration 
of  ammonia,  aminic  acids,  and  albuminous  products  in  urine. 

13.  How  can  Isevulose  be  definitely  identified  in  urine?  And  is 
it  due  to  the  alkaline  reaction  of  the  blood? 

14.  In  what  forms  can  uric  acid  (and  uric  salts)  be  precipitated 
from  a  solution  ■' 

15.  The  significance  and  the  method  of  chemical  analysis  of 
sweat. 

16.  The  formation  of  oxalic  acid  in  animal  and  vegetable 
organisms. 

17.  The  toxicity  of  methyl  alcohol. 

18.  The  rational  analysis  ((luantitative )  of  the  inorganic  ele- 
ments in  animal  and  vegetable  organs  and  products. 

19.  Critical  and  experimental  discussion  of  the  methods  for  the 
destruction  of  organic  materials  in  toxicological  analysis. 

20.  Comparative  examination  of  the  different  methods  for  esti- 
mating protoxyde  of  potassium  in  manure. 

21.  The  non-nitrogeneous  extractive  materials  of  dififerent  foods. 

22.  Comparative  examination  of  the  difi^erent  methods  of  esti- 
mating phosphoric  acid  in  manure. 

23.  Analysis  of  and  requirements  necessary  for  potassium-phos- 
phate as  a  food  for  animals  and  as  a  medicine. 

24.  The  rational  methods  of  sampling  for  the  analysis  of  materials 
in  connection  with  the  accuracy  of  the  analysis. 

25.  The  injurious  forms  of  arsenic  in  wall-paper  and  their 
quantitative  determination. 

26.  The  toxicity  of  nickel-salts  in  connection  with  the  use  of 
nickel  kitchen  utensils. 

27.  The  estimation  of  the  f|uantity  of  sand  in  foods  for  men  and 
animals. 

SECTION    4:    ISOTANV    AM)    M  Al'I'.Kl  A    iMKDlCA. 

Coinniittcc:  Dr.  J.  I)ekker,  President.  Dr.  H.  \\'.  Nijdam,  Secre- 
tary, Prof.  Dr.  C.  van  Wisselingh,  Prof.  Dr.  E.  Verschaffelt,  and 
L.  PI.  van  Berk. 

Subjects  Introduced  for  Discussion. 

1.  The  (juantitative  estimation  of  quinine  and  other  alkaloids  in 
cinchona-bark. 

2.  What  is  the  significance  of  the  "  pyro-analysis  "  for  the  ex- 
amination of  drugs? 
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3.  The  estimation  of  the  vahie  of  coca-leaf. 

4.  The  importance  of  bacteriology  to  students  of  Pharmacy. 

5.  What  is  the  function  of  hydro-cyanogen  in  the  organism  of 
plants  ? 

6.  Quantitative  investigations  about  the  influence  of  poisonous 
materials  on  plants. 

7.  In  how  far  do  chemical  data  assist  the  botinist  in  system?tic 
classification  of  the  different  kinds  of  plants? 

8.  What  are  the  functions  of  tannin  in  the  vegetable  organism  ? 

9.  The  function  of  latex  in  Hevea  Brasiliensis  and  other  plants 
])roducing  india-rubber. 

10.  The  occiu'rence  of  saponins  in  the  vegetable  kingdom. 

I  r.  The  physiological  measurement  of  the  value  of  Folio  digitalis, 
Semen  strophanthi,  etc. 

12.  The  influence  of  enzymes  on  the  activity  of  drugs,  during 
collection  and  drying. 

SECTION    5  :    DROMATOLOGY. 

Coiumittcc:  Prof.  Dr.  H.  P.  Wijsman,  President.  Dr.  A.  Lam, 
\'ice-President.  and  Dr.  A.  van  Raalte,  Secretary. 

1st  Subsection:  Chemistry  of  Foods:  Dr.  A.  Lam,  President, 
Dr.  J.  D.  Filippo,  Dr.  H.  van  Gulik,  Dr.  G.  Romijn,  Dr.  J.  J-  van 
Kck,  Dr.  F.  II.  van  der  Laan,  Dr.  A.  J.  Swaving,  and  Dr.  G. 
XOerman. 

jnd  Subsection:  Biology  af  Foods  Prof.  Dr.  G.  van  Itcrson.  Jr., 
President,  Prof.  Dr.  C.  Eykman,  Dr.  Ch.  Ali  Cohen,  Dr.  C.  "w. 
Broers,  F.  F.  Bruijning,  Jr.,  and  B.  A.  van  Ketel. 

Subjects  Introduced  for  Discussion  in  the  Meeting  of  the 
Complete  Section. 

I.  Whicli  is  to  l)e  preferred:  to  make  up  lists  of  colouring  ma- 
terials and  preservati\cs,  the  use  of  which  is  permitted  to  the  exclu- 
sion of  all  others ;  or  to  make  up  lists  of  prohibited  colouring  mate- 
rials and  preservatives? 

2.  The  influence  of  government  control  on  the  price  of  foods. 

3.  Quantitative  determination  of  sugar  in  jams,  etc.,  by  means 
of  chemical  and  biological  methods. 

4.  The  analysis  of  drinking-water  in  places  near  the  sea  coast 
and,  in  general,  in  places  with  a  saline  soil. 

5.  Description  of  the  ideal  "  baby-food." 

6.  The  grading  of  flour  according  to  different   methods,  for  in- 
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stance  by  a  microscopic  measurement  of  the  bran ;  comparison  of 
their  value. 

7.  The  g^rowing  stale  of  bread. 

8.  Should  foods  which  under  certain  circumstances  produce 
prussic  acid  be  allowed  for  consumption  ? 

9.  Foaming-materials  in  lemonade. 

10.  Examination  of  enamelled  kitchen  utensils. 

11.  ]\Ieth}l  alcohol  in  beverages. 

12.  Protection  of  food  against  insects. 

13.  Dangers  of  tuck-shops  and  of  sweetmeats. 

Subjects  Introduced  for  Discussion  in  the  Chemical  Subsection. 

1.  The  ai)plication  of  colorimelry  in  the  analysis  of  food. 

2.  The  importance  of  refractometry  in  the  chemistry  of  foods. 

3.  To  ascertain  the  adulteration  of  milk  by  means  of  the  freezing 
point  method  and  the  serum  method  of  Ackerman. 

4.  The  use  of  new  vegetable  fats  in  the  margarine-industr}'. 

5.  Rational  classification  of  cheese  according  to  the  quantity 
of  fat  it  contains. 

6.  Influence  of  the  chemical  composition  of  butter-fat  on  the 
consistency  and  the  qualities  of  the  butter,  also  in  connection  with 
the  composition  of  the  milk. 

7.  Controlling  the  pasteurisation  of  milk  by  non-bacteriological 
methods. 

8.  The  minimum  amount  of  fat  in  cocoa-powder. 

9.  Direct  chemical  measurement  of  fecula. 

10.  The   bleaching   of   flour. 

11.  Components  of  the  fermentation  ])ro(lucts  obtained  from  other 
juices  than  grape-  or  apple-juice. 

12.  The  detection  of  organic  poisons  (toxins  and  the  like)  in 
food. 

13.  Denaturation  of  alcohol. 

14.  Estimation  of  manganese   in   drinking-water. 

15.  Analysis  of  mineral  and  medicinal  waters. 

16.  The  amoimt  of  fibrDus  substance  in  cocoa  and  chocolate. 

Subjects  Introduced  for  f^iscussioii  in  the  Ih'oI(\ii-ic(il  Subsection. 

1.  Biological  analysis  of  drinking-water. 

2.  The  significance  of  other  C(jm])onents  of  foodstuffs  than  albu- 
men, fat,  and  hydrocarbon. 

3.  Serum  reactions  in  the  analysis  of  food. 
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4.  Correlation  between  the  morphological  qualities  of  corn  and 
the  baking  value  of  flour. 

5.  Microscopical  analysis  of  bread. 

6.  Statistical  method  of  describing  articles  of  food ;  especially 
fecula. 

7.  Physico-chemical  and  biological  analysis  of  milk,  in  connection 
with  certain  forms  of  disease  of  cattle. 

8.  Direct  microscopical  counting  of  bacteria  in  drinking-water. 

9.  Coli  bacilli   in  pasteurised  milk  and   in   water. 

10.  Bacteriological  analysis  of  prepared  meat  foods. 

11.  The  value  and  the  analysis  of  yoghurt,  maya,  and  other  prep- 
arations of  the  kind. 

12.  Maturing  processes  in  cheese. 

13.  Colonial  alcoholic  fermentation  products  (arrack,  rhum,  etc.). 

14.  Examination  of  oysters. 

15.  Sterilisation  by  means  of  ultra  violet  rays. 

16.  The  connection  between  food  commodities  and  infection. 

GENERAL    INFORMATION. 

Secretary's  Office  and  Inquiry  Offiee. 

The  Congress  will  be  held  at  the  Kurhaus,  Scheveningen. 

The  General  Secretary's  office  and  the  inquiry  office  at  the 
Kurhaus  will  be  open  from  September  i6th  until  September  21,  1913. 
from  9  A.M.  to  6  p.m. 

For  the  members  of  the  Congress  a  special  Post  and  Telegraph 
Office  will  be  established  in  one  of  the  wings  of  the  Kurhaus  near  the 
Secretary's  Office. 

Obtainable  at  the  Inquiry  Office : 

1.  Member's  tickets  for  the  congress  and  badges. 

2.  All  official  communications  and  reports  concerning  the  con- 
gress. 

3.  Tickets  for  tlie  congress  dinner. 

4.  Tickets  for  excursions  and  for  the  different  museums,  anuise- 
ments,  etc. 

Messrs.  Lissone  and  Son's  Office  will  place  one  of  their  officials 
at  the  disposal  of  the  members  in  order  to  give  any  information 
wanted  and  to  compose  circular  tickets  for  the  railways. 

Meetings  of  the  Sections. 

These  will  be  held  on  the  18th  of  .September  in  the  various  labora- 
tories of  the  Leyden  University. 
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About  the  Sending  in  of  Reports  for  the  Congress. 

1.  All  reports  and  contributions  for  the  Congress  should  be  sent, 
in  legible  writing  (by  preference  in  duplicate  and  type-written)  to 
the  general  secretary  of  the  Congress  before  June  ist,  1913. 

2.  They  should  be  written  on  one  side  of  the  paper  only. 

3.  To  all  reports  must  be  added : 

1.  The  conclusion  the  report  arrives  at. 

2.  A  concise  survey  of  the   report,  preferably  written   in 

French. 

4.  All  reports  and  documents  that  reach  the  general  secretary  be- 
fore the  1st  of  June,  will  be  printed  beforehand,  and  sent  to  the 
members  of  the  Congress  by  request ;  they  can  be  obtained  at  the 
general  secretary's  ofifice  before  the  opening  of  the  Congress.  Papers 
that  come  in  after  that  date,  will  appear  in  an  appendix,  but  the 
general  secretary  cannot  guarantee  their  publication  in  time  for  the 
opening  of  the  Congress. 

5.  All  reports,  papers,  etc.,  must  be  accompanied  by  the  writer's 
name  and  full  address. 

6.  All  contributions  must  be  original ;  they  must  not  have  been 
published  elsewhere. 

7.  The  contributors  must  conform  to  the  resolutions  of  the  Com- 
mittee of  the  Congress  concerning  the  publication  of  their  reports. 

8.  After  the  appearance  of  the  reports,  papers,  etc.,  in  the  Con- 
gress-report, and  in  any  case  after  the  31st  of  December,  191 3,  the 
members  will  be  at  liberty  to  publish  their  reports  and  communi- 
cations elsewhere. 

9.  All  contributors  will  receive  50  copies  of  their  reports  and 
additional  copies  will  be  obtainable  at  cost  price. 

10.  The  Committee  of  the  Congress  has  a  right  to  refuse  reports 
and  communications  which  are  not  considered  suitable  for  discussion 
at  this  Congress  or  which  are  of  a  too  strong  personal  character, 
or  might  cause  a  too  violent  debate,  or  serve  as  a  means  of  adver- 
tisement. 

11.  If  the  reports  are  too  lengthy  the  Committee  may  resolve  to 
publish  an  abstract  only. 

12.  For  the  explanation  of  a  report,  only  ten  minutes  can  be 
allowed  at  the  meeting. 

13.  In  case  of  the  writer's  absence,  only  tlie  title  of  the  report  will 
be  made  known,  while  the  discussion  will  be  held  from  the  printed 
papers. 
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14.  Those  who  take  part  in  the  discussion  will  be  given  an  oppor- 
tunity to  communicate  their  remarks  briefly  to  the  secretary. 

Travelling  Accoininodation. 

The  Holland-America  Line  will  reserve  better  class  cabins  at 
minimum  saloon  (ist  class)  fares  for  visitors  of  the  Congress  who 
leave  New-York  on  board  one  of  their  steamers  after  August  loth, 
and  return  after  October  i8th.  These  minimum  fares  are  for  ss. 
"  Rotterdam  "  107.5  dollars ;  for  ss.  "  Nieuw-Amsterdam  "  95  dol- 
lars ;  for  the  other  steamers  85  dollars. 

The  Batavier  Line  Rotterdam — London  will  give  a  10  per  cent, 
reduction  on  their  fares  to  members  of  the  Congress. 

The  Royal  Holland  Lloyd  will  reserve  better  class  cabins  at 
minimum  saloon  (ist  class)  fares  for  members  of  the  Congress  leav- 
ing South- America  after  August  15th,  and  returning  after 
October  ist. 

The  Royal  West-Indian  Mail  Service  draw  special  attention  to 
their  excursion  tickets,  return  fare  for  six  months,  450  guilders 
(£37.  losh.  od.).  These  are  issued  at  Paramaribo  and  Trinidad. 
Moreover,  the  Company  give  a  15  per  cent,  reduction  on  first-class 
return  tickets  from  Venezuela,  Curasao,  Haiti. 

Lissone  and  Son's  Office  will  give  the  necessary  information 
about  ordinary  and  circular  trips  through  Holland  which  members 
may  wish  to  take  after  the  Congress  is  finished. 

Members  of  the  Committee  of  the  Congress  will  meet  all  inter- 
national expresses  arriving  at  The  Hague  on  September  i6th  and 
17th  at  the  Holland  Railway  and  State  Railway  stations,  in  order 
to  give  any  information  required. 

Hotels. 

The  "  Maatschappij  Zeebad  vScheveningen  "  will  reserve  rooms 
in  their  hotels  for  the  members  of  the  Congress  at  a  uniform  price 
of  3.25  guilders  (5/5)  for  rooms  for  i  person,  and  6  guilders  (10/-) 
for  rooms  for  2  persons,  including  breakfast  and  attendance. 

Exhibition. 

The  Committee  of  the  Congress  intend  to  hold,  in  one  of  the 
halls  of  the  Kurhaus,  an  exhibition  of  photographs  and  pictures  of 
pharmacies  throughout  the  world.  Therefore,  the  Board  will  gladly 
receive  photos,  of  external  and  internal  views  of  pharmacies,  pharma- 
ceutical laboratories,  pictures  of  dispensaries  of  former  times,  etc. 
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The  Committee  will  also  endeavor  to  collect  a  number  of  pictures 
of  pharmaceutical  Institutes  and  laboratories  of  Universities.  Those 
who  are  willing  to  contribute  to  this  exhibition  are  kindly  requested 
to  send  their  photographs,  etc.,  to  the  general  secretary  of  the 
Congress  at  The  Hague. 

Excursions,  Receptions,  and  Festivities. 

A  programme  of  the  excursions,   receptions,   and   festivities  in 
connection  with  this  Congress,  will  be  published  in  due  time. 


THE  PHILADELPHIA  COLLEGE  OF  PHARMACY. 
Minutes  of  Quarterly  Meeting. 

The  quarterly  meeting  of  the  Philadelphia  College  of  Pharmacy 
was  held  December  30th,  1912,  at  4  p.m.,  in  the  Library,  with  the 
president,  Howard  B.  French,  in  the  chair.  Eleven  members  were 
present.  The  minutes  of  the  semi-annual  meeting  held  September 
30th  were  read,  and  approved.  The  minutes  of  the  Board  of 
Trustees  for  September,  October,  and  November,  were  read  and 
approved. 

The  President  announced  the  deaths  of  Miss  Florence  Yaple  and 
Alexander  H.  Jones,  both  life  members  of  the  College.  Miss  Yaple 
was  long  associated  in  the  work  of  the  American  Journal  of 
Pharmacy  and  a  biographical  sketch  of  her  is  given  in  this  Journ.\e 
for  November,  191 2.  Air.  Jones  had  been  in  the  service  of  Powers 
and  Weightman  since  boN'hood. 

Mr.  George  M.  Beringer  reported  the  death  of  Charles  S.  Brad- 
dock,  of  Haddonfield,  N.  J.,  which  occurred  on  December  ist,  1912. 
Mr.  Braddock  was  a  graduate  of  the  College,  though  not  a  member, 
and  because  of  his  long  and  useful  career  a  record  of  his  death  is 
recorded  in  the  transactions  of  the  College. 

The  name  of  Professor  Thomas  Franz  JIanausek,  I'h.D.,  of 
Austria,  proposed  for  Honorary  .Membership  at  a  previous  meeting, 
was  balloted  for,  and  unanimously  elected. 

The  names  of  Sister  Bertha  .Mueller,  William  Wilson  Rose,  and 
Elmer  H.  Hessler,  previously  rc])orte(l  for  Associate  Membership 
and  api)roved  by  the  Committee  on  Membership,  were  balloted  for 
and  unanimously  elected. 

The   following  comnuniication    was   read: 
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October  7th,   1912. 
Professor   Sadtler. 

Dear  Sir  :  Your  letter  of  the  first  of  October  received.  I  sincerely  thank 
you  for  hearty  congratulations  extended  to  me  on  the  anniversary  of  my 
eighty-first  birthday. 

Very  sincerely  yours, 

F.     GUTEKUNST. 

The  President  reappointed  the  Committee  on  Legislation :  Wal"- 
ren  H.  Foley,  Joseph  P.  Remington,  William  Mclntyre,  Theodore 
Campbell,  William  E.  Lee,  William  L.  Cliffe. 

C.  A.  Weidemann,  M.D., 

Recording  Secretary. 

Abstracts  from  the  Minutes  of  the  Board  of  Trustees. 

October  ist,  1912:  Fourteen  members  were  present.  The  Secre- 
tary of  the  College  reported  that  Aubrey  H.  Weightman,  William 
E.  Lee  and  O.  W.  Osterlund  had  been  re-elected  to  membership  in 
the   Board. 

The  Committee  on  Property  reported  that  the  various  repairs 
and  alterations  undertaken  by  the  Committee  were  completed  and 
that  the  College  buildings  were  in  good  shape. 

Committee  on  Library  reported  the  purchase  of  a  number  of 
books  during  the  month,  and  the  gift  of  "  Elements  of  Experimental 
Chemistry,"  by  Mr.  L  B.  Sweitzer,  of  the  Class  of  1888. 

Committee  on  Accounts  and  Audit  reported  they  had  examined 
the  accounts  of  the  Treasurer,  Registrar  and  Committee  of  Publi- 
cation and  found  them  correct. 

Professor  C.  B.  Lowe  reported  that  he  had  arranged  with 
Doctor  Robert  X.  Wilson  to  deliver  a  lecture  tO'  the  students,  and 
suggested  procuring  copies  of  a  circular  recently  issued  by  Doctor 
Wilson,  for  distribution  to  the  students.     The  request  was  granted. 

The  Committee  on  Scholarships  reported  the  names  of  ten  (10) 
persons  as  deserving  of  free  Lecture,  Laboratory  and  Recitation 
tickets  for  the  Course  beginning  19 12,  and  recommended  that  the 
awards  be  granted.    The  recommendation  was  approved. 

A  communication  was  received  from  Mr.  W^illiam  Dick,  Secre- 
tary of  the  Board  of  Public  Education  of  Philadelphia,  naming 
four  ]>ersons  from  the  Manual  Training  and  High  Schools  who  had 
been  awarded  sch()larshi])s  in  the  Philadelphia  College  of  I'harmacy. 
The  recommendation  was  approved. 
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Committee  on  Examination  reported  that  the  re-examinations 
had  been  held,  and  reports  were  being  received. 

Athletic  Committee  reported  a  series  of  rules  governing  the  Gym- 
nasium, and  of  the  necessity  of  having  some  one  in  authority  present 
while  the  gymnasium  was  in  use,  and  recommended  engaging  Mr. 
F.  N.  Moerk  till  the  middle  of  March,  1913,  for  this  purpose.  This 
recommendation  was  approved. 

Mr.  John  K.  Thum  was  elected  to  active  membership. 

November  6th,  1912:  Fourteen  members  were  present.  Special 
Committee  on  Scholarships  reported  several  recommendations  gov- 
erning the  Award  of  Scholarships,  which  were  approved.  A  very 
extended  discussion  took  place  in  reference  to  establishing  fellow- 
ships. The  matter  was  referred  to  a  special  committee  to  consider 
the  subject. 

The  Committee  on  Library  reported  a  number  of  accessions  by 
purchase  during  the  month,  and  that  sixty-four  persons  had  con- 
sulted the  Library  during  the  month. 

December  3rd,  1912:  Eighteen  members  were  present.  Professor 
F.  X.  Moerk  being  present  by  invitation. 

Committee  on  Library  reported  that  a  number  of  books  had  been 
procured  by  purchase,  and  one  book  by  gift  from  the  Druggist's 
Circular.  Also  that  seventy-six  persons  had  used  the  Library  during 
the  month. 

Committee  on  Instruction  presented  a  matter  of  importance  to 
the  College — the  discussion  was  prolonged  till  the  hour  of  adjourn- 
ment— and  on  motion  it  was  agreed  to  call  a  meeting  of  the  Board 
for  December  6th. 

December  6th,  1912:  Fourteen  members  were  present,  Professor 
Moerk  being  present  by  invitation.  The  Committee  on  Instruction 
presented  a  series  of  resolutions  offered  by  Mr.  French,  which 
after  discussion  were  adopted. 

Mr.  Beringer  referred  to  the  present  method  of  advertising  the 
College  and  moved  that  the  entire  matter  be  referred  to  a  Special 
Committee,  consi.sting  of  the  Finance  Committee  and  Committee  on 
Announcement. 

Professor  Remington  stated  that  Mr.  C.  E.  Hires,  a  graduate  of 
the  College,  had  presented  to  the  College  four  water  coolers  and 
would  supply  the  drinking  water  free  of  charge.  The  thanks  of 
the  Board  were  tendered  the  donor. 
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BIOLOGICAL   STANDARDIZATION   OF   THE   DIGITALIS 
BODIES  BY  THE  CAT  METHOD  OF  HATCHER. 

By  Cary  Eggleston 

From  the  Department  of  Pharmacology,  Cornell  University  Medical  College, 

New  York  City. 

Since  the  publication  of  this  method  by  Hatcher  and  Brody  ^  a 
number  of  observers  have  subjected  it  to  more  or  less  unfavorable 
criticism  and  it  is  the  purpose  of  the  present  communication  to 
discuss  these  criticisms  and  to  subject  the  method  to  an  even  more 
rigorous  scrutiny,  comparing  it  with  some  of  the  other  and  more 
widely  used  methods,  in  order  to  determine  which  of  them  is  the 
most  serviceable.  Much  of  the  material  is  drawn  from  reports 
found  in  the  literature,  or  from  the  laboratory  records  of  several 
who  have  carried  out  many  series  of  standardizations  011  cats,  and 
the  rest  from  the  personal  experiences  of  the  author. 

Before  passing  to  an  analysis  it  seems  advisable  to  outline  the 
important  factors  which  must  be  considered  of  value  in  any  method. 
These  desiderata  are : 

1.  The  method  should  be  reasonably  accurate  and  give  fairly 
concordant  results  on  repeated  tests  of  the  same  preparation. 

2.  Results  obtained  with  the  same  preparation  tested  at  long 
intervals  of  time  should  be  strictly  comparable,  and  deteriorations, 
if  present,  should  be  detected. 

3.  It  should,  as  far  as  possible,  eliminate  adventitious  factors 
such  as  might  cause  variations  in  the  results,  e.g.,  absorption,  climatic 
effects,  seasonal  changes,  etc. 

4.  Range  of  applicability ;  it  should  be  equally  applicable  to  the 

^A.  J.  pHARM.;  1910;  82;  p.  360. 
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testing  of  most,  or  all,  of  the  numerous  digitalis  bodies,  pure  prin- 
ciples, galenicals,  proprietary  preparations,  and  the  specialties. 

5.  It  should  aflford  a  means  of  comparing  Avidely  different  mem- 
bers of  the  group,  both  as  to  their  relative  activity  and  their  probable 
toxicity  for  man. 

6.  The  results  of  the  evaluations  should  be  more  or  less  fully 
transferable  to  man. 

7.  It  should  test  that  action  of  the  drug  upon  which  its  thera- 
peutic use  depends. 

8.  It  should  be  sufficiently  simple  to  be  mastered  by  the  rela- 
tively inexperienced  so  that  its  use  may  be  wide. 

9.  It  should  be  humane. 

10.  It  should  not  be  too  time  consuming. 

11.  It  should  not  be  too  costly. 

It  is  in  the  light  of  these  desiderata  that  the  cat  method  will  be 
criticised  and  compared  with  the  other  commonly  used  methods. 
Those  with  which  it  will  be  compared  are:  i.  the  twelve  hour  frog- 
method  of  Houghton  "  ;  2.  the  one  hour  frog  metliod  of  Famulener 
and  Lyons  ^  ;  3.  and  the  guineapig  method  of  Reed  and  Vander- 
kleed.*  No  discussion  of  the  technical  details  of  the  several  methods 
will  be  given,  for  it  is  taken  for  granted  that  those  to  whom  this 
comparison  will  be  of  interest  are  more  or  less  familiar  with  these 
details,  and  the  references  cited  will  provide  others  with  the  facts 
as  described  by  the  several  authors. 

•  As  the  cat  method  is  the  one  which  is  to  be  subjected  to  criticism 
and  compared  with  the  other  methods,  I  will  present  a  number  of 
standardizations  made  by  it  and  taken  at  random  to  provide  material 
for  analysis.    These  are  given  in  Table  i. 

Table  i. 
MiscEi,L.\NEous  Assays. 

Maximum  variation 
Average  from  average  in 

per  cent. 


ixp. 

Drug 
Ouabain    A 

Dose  in  N 
Xkg. 

I 

0.086 

2 

O.I  10 

3 

0.090 

4 

0.099 

5 

*  0.069 

^A.   J.    PHARM.  ;    1909;   81;    p.   461. 

"Proc.  Am.  Pharm.  Ass.;  1902;  L;  415. 
*A.  J.  PHAKM.;  1908;  80;  p.  no. 
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Maximum  Variation 

Exp. 

Drug 

Dose  in  Mg. 
Xkg. 

Average 

from  average  in 
per  cent. 

Ouabain  A. — Cont'd. 

6 

0.085 

0.098 

33-6% 

7 

O.XIO 

8 

0.102 

9 

*  0.067 

lO 

O.IIO 

II 

*o.i3i 

12 

Ouabain   B 

O.I  16 

I 

O.IOI 

2 

0.122 

0.109 

11.9% 

3 

0.105 

4 

Convallamarin 

0.109 

I 

1-51 

2 

1.78 

1.68 

10.1% 

3 

Fluidextract    Squill 

1-77 

I 

545 

2 

645 

580 

11.2% 

3 

52s 

4 

595 

Fluidextract    Apocynum 

I 

65.0 

2 

67.5 

Tinct.  Digitalis  Ger.  A 

I 

122 

2 

137 

3 

117 

120.8 

13.4% 

4 

119 

5 

108 

6 

Tinct.   Digitalis   B 

122 

I 

57-7 

2 

54-8 

57-7 

5% 

3 

Tinct.    Stropbantluis 

60.6 

I 

2.44 

2 

Flnidcxt.    Adonis,    very 

2.40 
old 

I 

880 

2 

700 

895 

21.7% 

3 

1045 

4 

Adonidin 

755 

3-75 
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5xp. 

Drug 
Adonidin — Confd. 

Dose  in  Mg. 
Xkg. 

Average 

Maximum  variation 

from  average  in 

per  cent. 

2 

4.28 

3 

510 

4-34 

17-4% 

4 

3.58 

5 

Helleborein 

500 

I 

1.66 

2 

1.70 

1.88 

31-3% 

3 

2.47 

4 

Digitalein 

1.72 

I 

37 

2 

3-2 

3 

3-S 

3-47 

7-7% 

4 

3-45 

5 

3-5 

Criticisms  and  Comparisons. 

The  first  of  the  desiderata  is  that  the  method  shall  be  reasonably 
accurate  and  give  fairly  concordant  results  on  repeated  tests  of  the 
same  preparation.  Reference  to  the  table  will  immediately  give 
the  idea  that  the  cat  method  fails  in  the  first  and  most  important 
requirement.  Careful  consideration,  however,  will  show  this  to  be 
an  impression  rather  than  a  fact.  For  example,  in  series  A  of 
ouabain  the  maximum  variation  from  the  average  dose  as  deter- 
mined by  the  twelve  tests  is  33.6  per  cent,  of  the  average.  Further, 
each  of  the  starred  experiments  varies  from  the  average  dose 
of  the  series  by  at  least  30  per  cent.  These  are  very  great  variations 
for  a  test  which  is  to  establish  a  standard,  but  if  the  average  of 
the  entire  twelve  be  taken  as  the  result  of  the  standardization  of 
the  specimen,  which  is  in  fact  precisely  what  is  done  in  any  method 
of  biological  assay,  it  will  be  seen  to  lie  only  2  per  cent,  below  the 
average  determined  by  a  very  large  number  of  scries  of  tests  made 
over  several  years  (see  H.  &  P).\). 

It  will  be  shown  that  in  this  or  any  other  biological  mctliod  of 
assay  a  certain  number  of  animals  will  be  found  to  be  either  tolerant 
or  susceptible  to  the  action  of  a  given  drug.  Thus,  in  each  of 
several  series  of  experiments  reported  by  Hatcher  and  Brody  ^  such 
variations  were  seen  and  from  these  I  will  cite  the  following  ex- 
ample:  Four  cats  received  digitalinum  verum  requiring  1.50, 
1.52,  1.56,  and  1.80  mg.  per  kilogramme,  respectively,  to  cause  death, 
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last  animal  being  abnormal  in  reaction.  It  is,  therefore,  obvious 
that  one  must  not  trust  the  reaction  of  a  single  animal,  or  take  the 
average  of  the  results  of  tests  on  two  animals  which  show  con- 
siderable variation.  In  view  of  this  fact  one  should  discard  those 
results  which  were  obtained  upon  animals  showing  obvious  abnor- 
mality of  response.  Such  a  practice  is  common  to  all  of  the  methods 
of  assay  here  considered  and  is  an  entirely  justifiable  procedure. 

Applying  this  means  of  rendering  the  use  of  animals  more  exact, 
from  a  quantitative  point  of  view,  to  the  series  under  discussion, 
one  would  have  to  discard  the  three  starred  experiments  before  mak- 
ing his  calculations.  The  average  dose  calculated  from  the  remain- 
ing nine  tests  is  o.ioo  mg.  per  kg.  of  cat,  which  is  precisely  the 
average  previously  determined  for  this  specimen  of  ouabain.  With 
this  correct  average  and  the  three  very  abnormal  results  discarded 
there  is  still  a  maximum  variation  from  the  average  of  16  per  cent, 
in  the  case  of  one  experiment.  This  may  be  explained  on  the  ground 
of  season,  a  matter  to  be  discussed  subsequently. 

When  the  same  arguments  and  methods  of  correction  are  ap- 
plied to  some  of  the  other  series  we  see  how  much  greater  is  the 
accuracy  of  the  cat  method  than  was  at  first  thought.  Thus,  in 
series  B  of  ouabain  experiment  2  was  obviously  made  on  an  abnor- 
mal cat  and  when  discarded  from  the  calculation  the  variation 
between  the  three  experiments  remaining  falls  to  3.8  per  cent,  of 
the  average.  Again,  in  the  series  with  helleborein,  the  figure  2.47 
is  obviously  far  too  high  and  the  animal  from  which  it  was  obtained 
was  certainly  tolerant.  With  it  eliminated  the  maximum  variation 
from  the  corrected  average  is  only  1.7  per  cent,  of  the  average. 

I  might  here  state  that  in  a  series  of  standardizations  of  24 
dififerent  specimens,  including  many  different  types  of  digitalis 
bodies  and  extending  over  nearly  two  years,  variations  were  found 
ranging  from  less  than  one  per  cent,  up  to  17.4  per  cent,  of  the 
average  taken  in  each  series.  The  average  variation  was  6.1  per 
cent,  for  the  entire  24  series  of  tests. 

In  carrying  out  the  cat  method  of  standardization  in  actual 
practice  at  least  three  animals  are  used  and  if  all  three  give  closely 
similar  results  the  average  is  taken  as  being  correct.  If  two  of  the 
results  are  quite  close  but  the  third  is  considerably  at  variance  a 
fourth,  or  even  a  fifth,  test  is  made  before  an  average  is  struck. 

An  exception  to  the  use  of  three  tests  is  sometimes  made  when 
the  first  two  are  found  to  give  very  closely  similar  results,  as  for 
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example,  in  the  cases  of  apocynum  and  the  tincture  of  strophanthus 
cited  in  the  table.  Even  in  such  circumstances,  if  the  test  is  one 
of  a  preparation  for  use  in  man,  or  of  one  which  is  wholly  unknown 
as  to  approximate  cat  unit,  a  number  of  tests  is  always  made  for  the 
sal<e  of  greater  accuracy  and  certainty. 

It  may  be  contended  that  two  of  the  three  or  four  cats  which  are 
employed  in  a  routine  assay  might  readily  be  abnormal  in  reaction, 
and  in  the  same  direction.  This  would,  to  a  certain  extent,  be  an 
invalidating  feature  of  the  method  if  such  an  occurrence  were  likely, 
hut  it  is,  fortunately,  an  almost  impossible  accident,  for  it  has  not 
been  possible  to  find  an  abnormal  reaction  of  thirty  per  cent,  or 
over  in  more  than  eight  animals  in  300;  that  is,  only  2.7  per  cent, 
of  all  cats  are  found  to  be  very  abnormal  in  reaction.  This  group 
of  300  experiments  is  made  up  by  beginning  at  the  latest  series  and 
counting  back  for  nearly  two  years,  including  every  experiment 
in  each  series  of  tests.  The  figure  is  therefore  a  fairly  trustworthy 
index  of  the  frequency  of  occurrence  of  decidedly  abnormal  animals. 
No  evidence  is  to  be  found  in  this  series  to  show  that  either  tolerance 
or  susceptibility  is  the  predominant  abnormality,  hence  the  chance  of 
two  animals  falling  in  a  single  series  and  having  the  same  type  of 
abnormality  of  reaction  is  very  slight  indeed.  Just  such  a  rare 
coincidence  was  observed,  and  is  shown  in  series  A  of  the  ouabaiii 
tests  given  in  the  table,  experiments  5  and  9.  This  was  a  long 
series  and  the  three  abnormal  experiments  present  are  seen  to  have 
been  scattered  throughout  the  group,  so  that  had  any  set  of  four  or 
five  tests  been  made  these  abnormal  reactions  would  have  been 
recognized  as  such  and  due  allowance  made  for  them. 

Comparing  the  variations  encountered  in  the  cat  method  with 
some  of  the  reported  results  of  the  frog  methods  of  testing,  or  with 
the  guineapig  method,  we  find  that  6  out  of  60  frogs  showed  an 
error  of  from  9  to  10.6  per  cent.^  Hale  asserts^  that  the  frog 
method  gives,  "an  estimate  of  the  amount  of  glucosides  in  a  solution 
to  within  a  few  (i-io)  per  cent,  of  absolute  accuracy."  But 
Vanderkleed  '  has  shown  that  with  uniform  conditions  the  lethal 
dose  of  ouabain  for  female  frogs  is  about  19  per  cent,  greater  than 
for  males. 

How  these  variations  compare  with  the  results  obtained  by  the 

*A.  J.  PHARM.;  191 1 ;  83;  p.  97. 
'Hygien,  Lab.  Bull.;   No.  74;    191 1. 
'a.  j.  PHARM.;  1912;  84;  p.   14. 
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cat  method  will  be  seen  by  consulting  the  figures  for  the  different 
standardizations  of  ouabain  made  at  different  times  and  often  with 
"unknown  solutions."  For  example,  the  two  series  reported  in  the 
table  show  the  following:  i.  If  the  uncorrected  results  are  used 
the  average  of  the  first  series  falls  only  2  per  cent,  below  the 
established  standard,  while  that  of  the  second  series  lies  9  per  cent, 
above  this  standard.  2.  When  the  averages  taken  are  based  upon 
the  corrected  series  (after  the  elimination  of  the  very  abnormal 
animals)  A  shows  an  absolutely  correct  result  and  B  gives  a  figure 
5  per  cent,  above  the  standard.  Ouabain  is  selected  to  show  the 
extent  of  the  variations  obtained  by  standardizations  made  at  dif- 
ferent times  because  it  is  the  purest  of  the  isolated  glucosides  and 
is  the  least  liable  to  variation  in  its  strength.  Similar  close  estima- 
tions have  been  found  in  repeated  tests  of  a  great  many  other 
digitalis  bodies  made  in  this  laboratory,  the  results  often  being 
obtained  by  several  different  observers  and  with  "  unknowns."  An 
instance  of  this  is  found  in  the  case  of  the  digitalis  leaf  which 
supplied  the  tincture  marked  Ger.  A.  This  leaf  yielded  an  assay 
of  approximately  120  mg.  per  kg.  of  cat  as  its  unit  when  other 
preparations  were  used — both  tinctures  and  infusions. 

The  guineapig  method  is  stated  '^  to  provide  a  means  of  making 
preparations,  "  which  are  always  within  ten  per  cent,  of  the  same 
strength."  But  Haskell  ^  expresses  his  belief  in  the  variability  of 
guineapigs  and  says,  "  I  have  been  unable  to  find  the  report  of  a 
single  series  of  experiments  performed  with  the  object  of  showing 
that  guineapigs  are  not  fully  as  much  influenced  by  adventitious 
circumstances  as  are  frogs."  Vanderkleed  '  replies  to  this  assertion 
citing  the  results  of  a  series  of  43  tests  in  which  only  one  animal 
showed  a  variation  as  great  as  10.4  per  cent.  Houghton  ^^  found 
these  animals  unsatisfactory,  and  Hale  ■'  says,  "  certain  animals  siu*- 
vived  doses  20  per  cent,  larger  thaii  had  killed  others.  Thus,  4 
W€re  killed  with  0.5  mg.  ])er  gram  of  lx)dy  weight,  3  lived  with 
0.6  mg.  doses  of  the  same  drug."  Lastly,  Haskell  ^^  reports  several 
series  of  standardizations  of  ouabain  on  guinea])igs  and  shows  the 
occurrence  of  variations,  under  similar  conditions,  ranging  from 
II  to  30  per  cent,  of  the  average  found  in  the  series  under  con- 

*A.  J.  PHARM. ;  1910;  82;  p.  453. 
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sideration.     He  remarks  that,  "  the  individual  variation  of  guinea- 
pigs  is  by  no  means  inconsiderable." 

With  regard  to  the  individual  variations  and  the  efifects  these 
may  have  upon  the  ultimate  accuracy  of  the  estimations  by  the 
several  different  methods  of  biological  assay  there  would  seem  to  be 
rather  wide  fluctuations.  But  by  the  judicious  application  of  the 
pruning  knife  of  reason  the  markedly  abnormal  animals  can  be 
discarded,  be  they  frogs,  guineapigs,  or  cats,  and  the  final  results 
will  show  that  each  method  affords  a  means  of  determining  the 
strength  of  a  given  preparation  with  a  limit  of  error  of  not  over  ten 
per  cent.  From  this  point  of  view,  then,  there  seems  to  be  but  little 
choice  of  method,  the  one  hour  frog  method  probably  giving  the 
least  range  of  variation  in  the  testing  of  any  single  preparation  of 
a  simple  nature,  provided  that  it  is  soluble  in  water. 

The  second  requirement  of  a  method  is  that  the  results  which 
it  gives  should  be  constant ;  that  is,  a  given  preparation  should  show 
approximately  the  same  value  when  tested  at  different  times  and 
after  long  intervals  if  it  does  not  itself  undergo  deterioration.  If 
it  does  deteriorate,  the  method  should  give  an  index  of  this  change. 
This  is  peculiarly  true  of  the  cat  method,  for  with  the  most  per- 
manent preparation  which  we  have,  ouabain,  we  have  been  able  to 
obtain  a  uniform  value  since  1909 ;  the  specimen  used  then  still 
gives  a  cat  unit  within  5  per  cent,  of  o.i  mg.  per  kg.  of  animal. 
Similar  experiences  with  other  members  of  the  group  have  already 
been  mentioned,  namely,  the  case  of  the  German  leaf  A. 

Some  of  the  critics  of  this  method  state  that,  1>eing  a  general 
toxic  one  it  will  not  show  deterioration  in  digitalis  ])reparations,  for 
the  products  of  deterioration  are  likewise  toxic  and  the  activity 
may,  therefore,  remain  unchanged,  or  even  become  increased. 
This  is  not  the  fact.  Instance  the  old  specimen  of  fluid  extract  of 
adonis  which  gave  a  cat  unit  of  895  mg.,  while  a  fresh  specimen, 
of  which  we  also  had  a  sample  of  the  powdered  drug,  gave  a  unit 
of  about  100  mg.  for  the  tincture  and  also  for  the  leaf  in  the  form 
of  a  fresh  infusion.  We  have  recently  examined  a  preparation  of 
squill,  a  fluid  extract,  which  gave  a  cat  unit  of  561  mg.  several 
years  ago  and  which  now  gives  about  iioo  nig.  as  its  unit.  It  is 
unnecessary  to  multiply  tbe  examples  further  to  show  that  the  cat 
method  fully  meets  the  second  requircinent. 

The  frog  methods  also  accomplish  this  purpose  to  a  certain 
extent,  but  a  cause  of  inaccuracv  and  untrustworthiness  in   such 
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determinations  lies  in  the  variations  in  reaction  between  different 
batches  of  frogs  and  will  be  discussed  later. 

The  extent  to  which  the  gnineapig  method  may  be  expected  to 
provide  a  similar  means  of  comparison  cannot  as  yet  be  definitely 
stated,  but  certain  results  obtained  by  Haskell  would  seem  to  show 
that  seasonal  variations  in  these  animals  are  such  that  comparisons 
cannot  be  drawn  between  tests  made  at  different  times  of  year.  In 
a  period  of  five  months  a  given  specimen  of  ouabain  was  tested 
on  these  animals  and  the  activity  found  varied  from  0.000,000,28 
to  0.000,000,52  gram  per  gram  of  pig.  Such  enormous  variations 
are  absolutely  unknown  in  cats,  and  have  never  been  reported  in 
frogs,  by  whatever  method  tested. 

The  method  should  be  as  little  subject  to  the  influence  of  ad- 
ventitious factors  as  possible.  All,  or  nearly  all,  are  agreed  that 
frogs  are  very  susceptible  to  the  influence  of  such  factors,  and  the 
warmest  advocates  of  the  frog  as  a  test  animal  admit  that  size,  sex, 
season,  temperature,  moisture,  presence  of  eggs,  region  from  which 
obtained,  etc..  may  materially  affect  the  reaction  of  the  animal  to 
the  heart  tonic  group.  Baker  ^-  has  made  a  study  of  many  of  these 
factors  and  states  that :  "  The  results  emphasize  the  necessity  of 
using  a  preparation  to  standardize  the  frogs  for  each  series  of  as- 
says." This  necessity  is  becoming  generally  recognized  by  most  of 
the  workers  in  this  field  and  such  standardization  introduces  certain 
factors  of  great  detriment  to  the  general  applicability  of  the  method 
to  the  entire  digitalis  series.     This  will  be  considered  separately. 

In  addition  to  the  factors  already  mentioned  as  influencing  the 
results  on  frogs  it  is  to  be  recalled  that  dilution  of  the  drug  has  a! 
marked  influence  on  the  result  obtained.  Hale  emphasizes  the  im- 
jwrtance  of  maintaining  the  concentration  of  the  specimen  to  be 
tested  within  such  limits  that  the  fatal  dose  for  a  frog  will  be  con- 
tained in  one  cubic  centimeter  of  the  solution.  Focke  ^^  states  that 
the  degree  of  dilution  in  the  case  of  the  strophanthus  preparations  is 
very  important,  for,  "  a  higher  dilution  results  in  a  higher  reaction 
value." 

Guineapigs  seem  to  be  quite  as  susceptible  to  the  influence  of 
extraneous  factors  as  are  frogs.  Thus,  Vanderkleed  found  that 
these  animals  are  very  susceptible  to  changes  in  diet  and  ventilation, 
and  that  these  factors  very  quickly  impair  the  health  of  the  pigs  or 

"a.  j.  pharm.;  1912;  84;  p.  247. 

^^  Arch,  der  Pharm.   1910,  248,  p.  345. 
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cause  many  of  them  to  die.  Haskell's  obsen^ations  on  the  seasonal 
variations  in  the  reaction  of  g'uineapig's  to  a  faxed  drug,  ouabain, 
show  an  enormous  range  of  variation  in  response  for  different 
months.  Thus,  a  series  run  in  Augvist  gave  the  fatal  dose,  in  terms 
of  grams  of  the  drug  per  gram  of  animal  weight,  as  0.000,000,28 ; 
in  October  the  dose  was  0.000,000,36 ;  in  November  and  December 
0.000,000,52 ;  in  January  0.000,000,52-!-  ;  in  February  0.000,000,35 
to  0.000,000,40 ;  and  in  ]\Iarch  it  had  come  back  to  0.000,000,36. 
From  the  lowest  fatal  dose  of  a  series  to  the  highest  there  is  a 
difference  of  0.000,000,24  gram  per  kilo  of  animal ;  that  is  about 
100  per  cent,  of  the  lowest  and  50  per  cent  of  the  highest.  Haskell 
concludes,  "  From  an  examination  of  these  tables,  it  is  evident  that 
in  assaying  a  preparation  of  the  digitalis  group  upon  guineapigs  a 
standard  preparation  is  as  necessary    as. is  the  case  with  frogs." 

As  is  to  be  expected  the  cat  method  is  also  influenced  by  certain 
adventitious  factors.  Among  those  which  have  been  brought  up 
against  it  is  the  use  of  an  anesthetic.  This  feature  is  one  which 
we  feel  has  given  rise  to  a  number  of  the  great  variations  which 
some  have  reported  from  the  use  of  this  method,  for  it  is  not  a 
difficult  matter  to  kill  a  cat  with  an  overdose  of  ether,  and  some 
of  those  who  report  these  great  variations  have  called  attention  to 
the  fact  that  some  of  their  animals  died  from  respiratory  failure. 
Such  a  mode  of  death  is  exceedingly  uncommon  in  our  experience, 
the  heart  practically  invariably  coming  to  a  standstill  before  respira- 
tion fails,  and  while  the  respiratory  center  is  still  very  active.  This 
fact  is  confirmed  by  the  observations  made  by  Eckler,  who  found 
the  heart  to  have  stopped  in  nearly  every  case  when  the  chest  was 
opened  at  once  after  apparent  death.  Out  of  his  69  experiments  he 
found  the  heart  beating  in  only  seven  animals,  "  and  in  these  the 
contractions  were  very  feeble."  The  tracing  shown  was  taken 
from  the  carotid  artery  and  the  trachea  of  a  cat  and  shows  the  stop- 
page of  the  heart  prior  to  that  of  respiration,  and  also  partly 
explains  the  beating  of  the  heart  found  in  the  seven  cats  reported 
by  Eckler.  This  tracing  is  but  one  of  a  large  number  taken  in  this 
laboratory  and  represents  the  usual  conditions  of  digitalis  death. 

Much  stress  has  been  laid  uix>n  the  necessity  for  the  continuance 
of  an  absolutely  uniform  grade  of  anesthesia  during  the  course  of 
the  assay.  In  years  of  use  of  the  cat  method  almost  all  of  the 
possible  changes  have  been  nuig  on  the  grade  and  uniformity  of 
the  anesthesia  and,  short  of  killing  the  animal  with  the  anesthetic, 
such  variations  seem  to  have  little  or  no  cifect  on  the  accuracv  of 
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the  method.     A  simple  method  of  avoidhig  the  dangers  of  the  use 
of  the  volatile  anesthetics  is  the  substitution  of  one  or  another  of 


TO  o  B  ffi3 


fixed  ones,  such  as  chloral  or  paraldehyde.  Experiments  show 
that  such  substitution  does  not  perceptibly  influence  the  dose  of  the 
digitaHs  body  required. 

Food  and  drink  has  been  stated  to  be  a  factor  of  great  impor- 
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tance,  especially  in  regard  to  the  relation  of  the  time  of  feeding  or 
drinking  to  that  of  the  testing.  This  can  be  made  uniform  and 
negligible  by  feeding  at  the  same  hour  each  day,  the  best  time  being 
late  in  the  afternoon,  thus  leaving  time  for  the  complete  digestion 
of  food  to  have  taken  place  before  the  animals  are  to  be  used  for 
the  tests  on  the  following  day.  Food  has  also  been  shown  to 
influence  the  reactions  of  frogs  and  guineapigs.  Certainly  the  time 
of  feeding  will  have  as  much  effect  upon  the  pigs  as  on  the  cats, 
for  the  influence  is  merely  one  of  imknown  alteration  in  the  weight 
of  the  animals. 

Sex  influences  the  reactions  of  frogs,  as  has  been  shown  (page 
107),  but  per  se  it  seems  to  have  little  or  no  influence  on  mammals. 
The  occurrence  of  pregnancy  or  lactation  on  the  part  of  cats  does 
have  a  profound,  and  quite  uncertain,  effect  upon  the  susceptibility 
of  the  animals,  and  we  have  seen  variations  from  this  cause  of 
rather  more  than  50  per  cent,  in  rare  instances.  Eckler  reports  the 
finding  of  one  animal  which  took  five  times  as  much  as  the  average, 
but  in  many  hundreds  of  tests  made  in  this  laboratory  we  have 
never  seen  a  tolerance  even  one-fourth  so  great  as  this.  In  view  of 
the  variability  in  pregnant  and  lactating  cats  they  must,  of  course, 
not  be  used  in  biological  assays. 

We  found  that  in  one  or  two  instances  we  could  not  secure  the 
usual  approximate  \miformity  in  reaction  between  the  individual 
animals  of  a  series,  even  when  using  ouabain.  All  other  possible 
factors  being  eliminated,  it  was  suggested  by  Dr.  Hatcher  that  the 
irregularity  in  response  might  be  due  to  a  seasonal  variation  in  the 
susceptibility  of  cats.  The  animals  seemed  to  be  far  less  uniform 
in  reaction  in  the  summer  months  than  at  other  times  of  year. 
Analysis  of  the  records  showed  this  to  be  the  correct  explanation, 
as  is  well  illustrated  in  the  table.  Ouabain  series  A  was  made  in 
the  months  of  July  and  August  and  shows  considerable  lack  of 
uniformity  between  the  reactions  of  the  several  animals.  Series  B, 
on  the  other  hand,  was  made  in  March  and,  with  one  exception, 
the  variation  between  the  individual  animals  is  very  slight. 

This  seasonal  variation  in  cats  is  slight  as  compared  with  that 
shown  to  exist  in  guineapigs  by  Haskell  (page  T05).  Even 
wnth  the  tendency  to  greater  variation  in  the  susceptibility  of  dif- 
ferent cats  during  the  summer  months,  it  is  possible  to  obtain 
results  which  very  closely  approximate  the  standard  for  a  uniform 
preparation  such  as  ouabain  by  the  running  of  a  small  series  of 
tests.     This  is  shown  by  the  series  Ouabain  A. 
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In  none  of  the  methods  is  it  suggested  that  immature  animals 
may  be  used  along  with  mature  ones,  and  one  of  Eckler's  cats 
which  showed  marked  abnormality  of  reaction  was  obviously  a 
kitten,  weighing  only  970  grams.  One  of  the  first  observations 
made  by  Hatcher  on  the  factors  which  may  enter  to  cause  variations 
in  the  response  of  cats  was  the  effect  of  an  overabundance  of  fat  (^) 
and  this  probably  accounts  for  another  of  the  great  variations 
observed  by  Eckler,  for  one  animal  weighed  4.7  kg. 

It  is  stated  that  frogs  coming  from  different  localities,  although 
of  the  same  species,  show  differences  in  reaction  to  the  same  prepa- 
ration. Such  does  not  seem  to  be  the  case  with  cats.  We  have 
established  the  cat  unit  for  ouabain  as  o.i  mg.  per  kg.  and  Eckler's 
table  of  26  tests  gives  an  average  of  0.095  ^^""fe-  V^^  kg.  A  series 
of  eight  cats  sent  to  us  from  Ithaca  gave  0.093  mg.  as  the  unit. 

The  fourth  important  requirement  is  that  the  method  of  stand- 
ardization shall  have  a  wide  range  of  applicability,  that  is,  it  should 
be  possible  to  use  it  for  the  evaluation  of  pure  principles,  galenical 
preparations,  proprietaries,  and  unknown  solutions  containing  one 
or  more  of  the  members  of  the  digitalis  group. 

Both  the  guineapig  and  frog  methods  fail  in  greater  or  less 
degree  to  provide  for  such  contingencies.  In  both  the  element  of 
absorption  is  an  essential  factor  and  is  the  chief  element  which 
limits  the  range  of  applicability  of  these  methods.  Specimens  which 
contain  relatively  large  amounts  of  colloidal  material  would  probably 
be  found  to  give  values  considerably  too  low  by  the  guineapig 
method,  as  colloids  are  well  known  to  exert  a  marked  inhibitory 
action  upon  absorption  from  the  subcutaneous  tissues.  In  the  case 
of  the  frog  methods  this  element  of  absorption  is  well  illustrated 
by  our  utter  inability  to  establish  any  fatal  dose  for  liquid  digalen 
by  the  one  hour  tests.  Hale's  determination  which  shows  crystal- 
line digitoxin  to  be,  "  eight  times  less  active  than  amorphous 
strophanthin  "  is  another  illustration  of  the  effect  of  absorption. 
Certainly  no  one  believes  that  this  ratio  is  in  any  way  proportional 
to  the  relative  activity  of  the  two  drugs  for  man  or  the  higher 
animals. 

High  alcoholic  content  of  the  preparation  renders  it  necessary 
to  evaporate  off  the  alcohol,  at  least  in  part,  and  make  up  the  solution 
with  saline  for  testing  by  the  frog  method,  and  the  same  process  is 
followed  by  Reed  and  Vanderkleed  in  their  tests  of  tinctures  on 
guineapigs,  although  they  state  that  the  guineapig  is  very  resistant 
to  alcohol.     The  introduction  of  heat  and  the  change  of  solvent  are 
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capable  of  materially  altering  the  activity  of  some  of  the  digitalis 
preparations. 

The  cat  method  has  neither  of  these  disadvantages.  The  ques- 
tion of  absorption  does  not  enter,  as  the  drug  is  introduced  directly 
into  the  circulation.  The  alcoholic  content  of  the  preparation  does 
not  prevent  its  assay  without  evaporation  unless  it  is  extremely 
weak  in  cardiac  activity,  for  the  preparation  is  diluted  for  injection 
and  the  administration  is  so  slow  that  the  alcohol  which  is  intro- 
duced never  accumulates  in  the  body  to  an  extent  sufficient  to  cause 
more  than  very  slight  cerebral  depression.  When  the  preparation 
is  very  highly  alcoholic,  or  so  weak  that  a  relatively  large  volume 
of  alcohol  would  have  to  be  given,  it  is  still  unnecessary  to  remove 
any  of  the  alcohol  or  to  reduce  the  volume  by  evaporation,  for  the 
combined  method  with  ouabain  is  readily  applicable  and  gives 
equally  good  results.  These  statements  are  supported  by  the  ex- 
periments cited  in  Table  2. 


Table  2. 

Standardization  of  Liquid  Digalen. 

Cat  Method. 

Specimen 

Dose  in  c.c.  X  kg. 

A 

1.86 

2.06 

1-94 

B 

2.00 

2.06 

2.03 

C 

1-57 

1.59 

1. 17 

1-55 

174 

One  Hour  Frog  Method — Spccimcm  C. 

Dose  in  c.c.  X  kg.                       Result  Remarks 

0.045                            beating  incomplete    a!)Sorption 

0.045  systolic  stand  still  complete      absorption 

0.060                            beating  incomplete    absorption 

0.060                           beating  incomplete    absorption 

0.075                            beating  incomplete    absorption 

0.075  S3'stolic  stand  still  complete       absorption 
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It  is  unnecessary  to  give  a  longer  series  of  tests  on  frogs  as  no 
concordant  results  could  be  obtained  by  the  method.  Death  in 
many  of  the  other  frogs  used  in  which  the  dose  was  somewhere 
within  the  limits  stated  above,  and  where  absorption  was  complete, 
was  delayed  much  beyond  the  hour,  or  the  heart  was  found  beating 
feebly  with  the  ventricles,  in  a  condition  of  mid-diastole;  in  still 
others  the  ventricles  were  found  in  complete  diastole.  The  frogs 
were  standardized  against  ouabain  and  reacted  normally.  All  of 
them  were  between  20  and  30  grams  in  weight,  and  all  were  males 
and  healthy. 

Weis  ^■^  experienced  similar  difficulty  with  the  one  hour  frog 
method  in  testing  liquid  digalen,  and  found  that  glycerin  in  dilute 
solution  retards  absorption  markedly.  Tests  which  we  made  with 
crystalline  digitoxin  prepared  in  a  menstruum  similar  to  that  of 
digalen  showed  a  similar  inhibitory  action  of  the  glycerin  on 
absorption,  with  the  result  that  the  dose  determined  was  much  too 
high.  The  frog  method  is  further  unsuited  for  the  testing  of  this 
preparation  (Digalen)  because  the  smallest  dose  which  would  kill 
the  animals  at  all  was  more  than  one  c.c.  for  a  frog  of  average 
size,  ranging  up  to  2.5  c.c.  in  some  cases.  In  comparison  with  these 
results  those  obtained  by  the  cat  method  are  found  to  be  very  con- 
cordant and  satisfactory.  The  greatest  variation  with  specimen  A 
is  5.6  per  cent,  of  the  average  dose,  and  in  B  only  1.4  per  cent.,  while 
in  C  one  animal  fell  23.0  per  cent,  below  the  average ;  with  this 
latter  discarded  the  maximum  variation  is  only  8  per  cent,  of  the 
average  dose.  It  is  interesting  to  note  that  digalen,  which  is  said 
to  consist  of  amorphous  digitoxin,  and  which  seemed  so  weak  by 
tests  on  frogs,  when  used  in  the  liquid  preparation,  was  found  to  be 
very  active  on  frogs  when  the  tablets  were  used  and  the  solution 
prepared  without  glycerin,  whereas  the  tablets  were  found  to  be 
much  weaker  when  tested  on  cats.  This  discrepancy  is  easily 
understood  if  we  suppose  that  the  rapid  absorption  of  the  glycerin- 
free  solution  hastens  the  action  on  the  frog's  heart. 

Illustrating  the  applicability  of  the  cat  method  to  the  testing  of 
very  highly  alcoholic  preparations  the  results  obtained  with  two 
samples  of  fluid  extract  of  adonis,  tested  by  both  the  direct  and  the 
combined  methods,  may  be  cited.  Together  with  this  there  is 
given  an  assay  of  the  leaf  from  which  one  of  the  fluid  extracts  was 

**  Oest.   Sanitaetswcsen ;  Beilage  zu  No.  22,  May  30,   1912. 
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made.     One  of  the  fluid  extracts  was  made  with  50  per  cent.,  the 
other  with  75  per  cent,  alcohol.     The  fis^^ures  are  given  in  Table  3. 

Table  3- 
Stand.\rdization  of  Fluidextract  Adonis. 

Specimen  Direct  Method  Combined  method 

Dose  in  Mg.  X  kg.  Dose  in  Mg.  X  kg. 

A  no)  ^30 

130)  =^«^  98^=111 

107 


100  )  105  ) 


Fresh   Infusion   of   Specimen   B. 


100  >    _ 
93) 


96.5 


In  this  series  of  standardizations  there  were  but  few  tests  and  no 
special  effort  was  made  to  obtain  an  exact  evaluation  in  any  case, 
as  the  purpose  of  the  tests  was  merely  to  show  whether  there  was 
any  very  great  difference  in  the  activity  of  preparations  made  with 
different  strengths  of  alcohol,  and  a  number  of  different  samples 
were  to  be  tested,  coming  from  widely  different  sources. 

The  fifth  consideration  is  that  of  providing  a  means  of  comparing 
widely  different  members  of  the  group,  both  as  regards  their  relative 
activity  and  with  reference  to  their  toxicity  for  man. 

The  elements  introduced  by  the  factors  of  absorption  in  the  frog 
and  guineapig  methods  limit  the  usefulness  of  these  with  regard 
to  this  last  requisite.  It  is  well  known  that  even  the  so-called  pure 
principles,  and  those  which  are  the  purest — ouabain  and  crystalline 
digitoxin — are  entirely  different  in  their  absorbabilities  from  dif- 
ferent tissues.  Further,  the  relative  activity  of  digitoxin  and 
amorphous  strophanthin  as  found  by  Hale  on  frogs  is  certainly 
no  indication  of  the  relative  toxicity  of  these  two  drugs  for  man. 
Famulener  and  Lyons  found  strophanthin  17  times  as  toxic  as 
crystalline  digitoxin  on  frogs,  but  surely  no  one  would  venture  to 
give  a  man  17  mg.  of  the  latter  by  vein  at  a  single  dose,  granted 
that  it  could  be  administered  thus,  yet  if  the  method  is  to  be  of 
value  as  an  indication  of  the  probable  activity  of  diff'erent  digitalis 
bodies  for  man  such  a  comparison  should  hold.  Again,  in  testing 
the   liquid   preparation   of  digalen   on    frogs   Hale   found   the   most 
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active  specimen  to  be  2.75  times  weaker  than  crystalline  digitoxin, 
while  Weis  also  found  the  drug  very  much  weaker  than  it  is  claimed 
to  be.  In  contrast  with  these  findings  we  were  unable  to  fix  the  dose 
of  the  liquid  preparation  on  frogs  by  the  one  hour  method,  but  by 
extracting  the  amorphous  digitoxin,  so-called,  from  the  tablets  and 
using  it  in  solution  in  saline  we  found  that  the  fatal  dose  per  gram 
of  frog  was  0.0085  "''g'-'  or  that  the  drug  is  of  equal  activity  to 
crystalline  digitoxin.  This  finding  compares  well  with  the  result  of 
tests  of  the  liquid  preparation  by  the  cat  method,  from  which  we 
found  the  most  potent  sample  to  be  almost  identical  in  activity  with 
crystalline  digitoxin. 

It  is  evident  from  these  illustrations,  and  from  others  which 
could  be  cited,  that  the  frog  method  does  not  give  results  which  can 
be  transferred  to  man,  in  the  matter  of  showing  the  relative  activity 
of  different  preparations.  This  fact  was  early  observed  by  Focke, 
the  first  to  suggest  the  use  of  the  frog  and  the  strongest  advocate 
of  the  frog  methods.  He  says,  "But  the  relative  values  for  the 
different  preparations,  for  example.  Folia  Digitalis  Titrata  and  a 
so-called  digitalis  pure  principle,  found  on  frogs  can  never  be 
transferred  to  man." 

As  to  the  possibilities  offered  by  the  guineapig  method  for  the 
transference  of  the  results  to^  man,  they  are  about  the  same  as  with 
the  frog  methods. 

The  cat  method  does,  however,  give  results  with  practically 
all  of  the  members  of  the  series,  which  are  strictly  conformable  to 
the  relative  activities  of  the  several  members  for  man.  Thus,  ouabain 
is  nearly  twice  as  active  on  man  as  is  the  average  specimen  of 
amorphous  strophanthin,  and  is  1.75  times  as  active  on  the  cat.  Of 
course  it  is  to  be  understood  that  this  comparison  is  between  the 
intravenous  doses  in  Ijoth  instances,  though  in  both  man  and  cat 
these  two  drugs  show  a  similar  tendency  to  great  irregularities  in 
rate  and  degree  of  absorption  from  the  gastro-intestinal  tract. 

It  has  been  suggested  that,  to  make  allowances  for  the  varia- 
bilities found  in  frogs  from  one  cause  or  another,  each  batch  be 
standardized  against  some  uniform  and  constant  preparation.  Im- 
purities, variation  in  strength  of  different  samples  of  many  of  the 
isolated  glucosides,  and  the  uncertain  keeping  qualities  of  the  crude 
drugs  and  galenical  preparations  have  limited  the  choice  of  the 
drugs  for  this  purpose  to  either  ouabain  or  crystalline  digitoxin. 
In  view  of  the  profound  influence  of  rate  of  absorption  on  the 
results  obtained  by  the  frog  tests,  the  establisliment  of  the  reaction 
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of  a  batch  of  these  animals  to  either  of  the  ''  standard  "  drugs,  or 
even  to  both  of  them,  does  not  necessarily  give  any  index  of  their 
reactivity  toward  other  members  of  the  digitalis  series.  It  does  not 
even  suffice  for  the  testing  of  digitalis  itself  to  standardize  the 
frogs  against  digitoxin,  for  it  is  generally  believed  that  digitalis 
owes  its  activity  to  other  glucosides  in  addition  to  its  digitoxin 
content,  and  that  the  relative  amounts  of  the  several  glucosides 
present  is  not  constant,  or  the  same  for  any  two  samples. 

The  necessity  for  the  similar  standardization  of  the  guineapig 
prior  to  each  series  of  assays  has  been  urged  by  Haskell,  but  it  is 
obvious  from  the  enormous  seasonal  variations  found  to  exist  in 
these  animals  that  no  standard  reaction  can  be  obtained,  and  ab- 
sorption plays  a  part  here  as  well  as  in  the  case  of  frogs. 

The  method  of  assay  should  be  one  which  tests  that  action  of  the 
drug  upon  which  its  therapeutic  use  depends.  One  method  does 
this  as  well  as  another,  for  each  depends  upon  the  production  of 
death  through  the  action  of  the  drug  upon  the  heart.  Upon  this 
point  several  have  raised  objections  to  the  so-called  general  toxic 
methods  on  the  cat  and  guineapig.  These  objections  are  not  valid 
for  it  can  be  shown  that  death  by  either  of  these  methods  is  due  to 
paralysis  of  the  heart.  Reed  and  Vanderkleed  and  Githens  and 
Vanderkleed  hold  this  to  be  true  for  the  guineapig  method,  and  the 
action  in  the  cat  method  has  been  shown  to  be  upon  the  heart,  a  point 
confirmed  by  the  observations  of  Eckler  already  cited.  The  tracing 
reproduced  on  page  109  illustrates  the  truth  of  this  statement,  and 
we  have  taken  a  very  large  number  of  such  tracings,  all  of  which 
give  the  same  evidence,  namely,  that  death  is  primarily  due  to  cardiac 
paralysis,  though  in  some  rare  instances  the  heart  becomes  so  weak 
just  prior  to  its  cessation  that  the  circulation  is  insufficient  to 
maintain  a  completely  normal  state  of  the  respiratory  center,  and 
these  animals  show  dyspnea  and  sometimes,  even,  temporary  stop- 
page of  respiration.  A  further  fact  which  shows  that  death  in  the 
cat  is  not  due  to  the  action  of  the  drug  on  the  respiratory  center 
is  that  artificial  respiration  does  not  alter  the  dose  which  is  re- 
quired to  cause  death,  an  observation  frequently  made  by  us  and 
one  which  is  strikingly  shown  by  the  experiments  which  Eckler 
made.  He  found  that  at  most  the  induction  of  artificial  respiration 
permitted  the  injection  of  an  additional  c.c.  of  the  ouabain  solution, 
truly  am  insignificant  amount  (o.oi  mg.)  for  a  cat  of  several 
kilos.  It  might  also  be  mentioned  that  drugs  which  act  directly 
and  chiefly  on  the  respiratory  center  to  produce  death  cannot  be 
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standardized  by  biological  methods,  if  death  be  made  the  end 
reaction,  on  account  of  the  great  variability  in  the  reactivity  of  this 
central  nervous  mechanism,  at  least  quantitatively. 

The  factors  of  minor  importance  in  the  choice  of  the  method  for 
biological  standardization  of  the  digitalis  bodies  are  several.  The 
first,  and  the  one  which  has  been  invoked  against  the  cat  method 
most  often,  is  the  matter  of  difficulty.  The  frog  methods  are  very 
simple  in  so  far  as  the  mere  injection  is  concerned  but  it  requires 
the  exercise  of  considerable  judgment  and  experience,  not  to  say 
some  knowledge  of  physiology,  to  determine  exactly  when  the 
ventricles  may  be  said  to  have  just  come  to  systolic  standstill,  and 
such  accurate  determination  is  essential  in  the  one  hour  frog  method. 
Again,  the  quantities  of  the  solutions  which  are  used  for  frogs 
are  so  small,  and  the  dilutions  relatively  so  great,  that  very  slight 
inaccuracy  in  measurements  or  in  the  calibration  of  instruments 
are  likely  to  lead  to  gross  variations  in  the  results,  which  are,  at  least, 
confusing  to  the  observer. 

The  guineapig  method  is  probably  the  simplest  of  all  of  the 
methods  advocated,  but  its  other  disadvantages  are  such  as  to  make 
it  unlikely  of  adoption. 

The  cat  method  is  less  simple  in  technique  than  the  others,  but 
it  is  not  so  difficult  as  its  critics  would  have  us  believe.  First,  it  is 
said  to  be  very  difficult  to  insert  a  cannula  into  the  vein  of  an 
anaesthetized  cat.  Our  laboratory  boys  perform  this  operation 
readily,  and  we  find  that  our  students  experience  no  great  difficulty 
in  learning  this  simple  procedure  after  only  one  or  two  trials. 

The  question  of  the  maintenance  of  anesthesia  has  already  been 
discussed. 

The  duration  of  the  rate  of  injection  is  another  stumbling  block 
for  our  critics.  They  tend  to  "make  a  mountain  out  of  a  mole 
hill"  in  this  matter,  for  it  is  really  quite  simple,  with  a  very  limited 
experience  or  by  reference  to  previous  results,  to  estimate  with 
reasonable  accuracy  how  rapidly  the  injection  of  any  given  digitalis 
preparation  should  be  given.  For  example,  if  the  operator  has  a 
tincture  of  digitalis  of  unknown  strength  to  test,  he  may  assume 
that  it  is  of  about  the  average  activity,  for  most  tinctures  ap- 
proximate the  average.  By  reference  to  previous  tests  he  can  find 
that  a  rough  average  to  be  expected  would  be  about  100  mg.  per  kg. 
of  animal.  By  diluting  the  tincture  with  nine  volumes  of  saline  solu- 
tion he  then  makes  each  ten  cubic  centimetres  contain  alx)ut  the 
expected  dose,  he  then  has  but  to  multiply  the  weight  of  the  cat  in 
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kg.  by  ten  and  divide  by  ninety,  the  theoretically  appropriate  dura- 
tion of  the  injection  in  minutes,  and  the  resulting  figure  will  be 
the  number  of  c.c.  to  be  injected  per  minute.  But  as  we  are  dealing 
with  an  estimated  activity  of  loo  mg.  per  kg.  it  is  not  necessary  to  go 
through  this  elaborate  calculation,  for  the  multiplication  by  lOO 
at  first  is  about  neutralized  by  the  subsequent  division  of  the  result 
by  ninety,  so  that  he  has  merely  to  inject  a  number  of  c.c.  per  minute 
equal  to  one-tenth  of  the  weight  of  the  cat  in  kg. 

After  all  of  this  discourse  on  the  exact  or  approximate  estimation 
of  the  time  of  the  injection  and  its  rate,  I  would  say  that  in  the 
years  during  which  the  method  has  been  in  use  in  this  laboratory 
injections  have  been  made  over  periods  varying  from  ten  minutes 
to  three  or  four  hours  and,  save  for  the  likelihood  of  "running 
over"  in  the  case  of  the  shorter  period,  the  duration  has  shown 
little  or  no  appreciable  effect  upon  the  ultimate  dose  required.  It  is 
not  to  be  understood,  however,  that  such  wide  dififerences  are 
advocated,  they  are  merely  mentioned  to  show  that  great  nicety  in 
the  estimation  of  the  rate  of  injection  is  quite  unnecessary.  All  that 
is  required  is  that  the  injection  shall  be  slow  enough  to  reduce  the 
likelihood  of  greatly  exceeding  the  minimum  fatal  dose  and  rapid 
enough  to  avoid  such  theoretical  factors  as  the  possible  excretion  of 
some  of  the  drug  or  of  seriously  injuring  the  heart  through  pro- 
longed anesthesia.  Injections  lasting  6  hours  have  given  results 
somewhat  too  high. 

The  cat  method  has  been  said  to  be  so  time  consuming  that  it 
is  impossible  to  make  a  standardization  of  more  than  one  specimen 
in  a  single  day.    The  following  is  an  answer  to  this  contention : 

Eight  cats  were  obtained  from  Ithaca,  N.  Y.,  for  the  sake  of 
testing  the  reaction  of  animals  from  outside  of  the  city. 

At  9.00  A.M.  the  laboratory  helper  began  to  weigh  the  animals 
and  prepare  burettes,  boards,  instruments,  etc.,  for  their  testing. 
At  the  same  time  an  accurate  solution  of  ouabain  was  prepared. 
When  these  preliminaries,  including  the  filling  of  the  8  burettes, 
were  completed  an  animal  was  etherized  and  tied  to  a  board.  While 
the  operator  was  exposing  the  femoral  vein  and  inserting  the  can- 
nula connected  with  the  burette  a  second  cat  was  being  etherized 
and  by  the  time  it  had  been  tied  on  a  board  the  first  injection  had 
been  started  and  a  record  made  of  the  time  on  the  slip  on  which 
the  boy  had  written  the  weight  and  description  of  the  animal.  In 
this  manner  all  of  the  8  animals  were  prepared  and  the  injection 
begun  in  each,  with  an  average  of  7  minutes  needed  for  the  com- 
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plete  preparation  of  each  of  the  animals.  It  was  a  very  simple 
matter  for  the  operator,  aided  by  the  laboratory  boy,  to  administer 
a  few  drops  of  ether  from  time  to  time  as  the  individual  animals 
required,  and  at  the  same  time  to  watch  and  control  the  rate  of  the 
several  injections.     The   results  are  given   in  Table  4. 

Table  4. 
Standardization  of  Ithaca  Cats. 
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92 

83 
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0.084 

52 
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The  total  time  consumed  in  the  estimations  on  these  8  cats  from 
the  beginning  of  the  first  anesthesia  to  the  death  of  the  last  animal 
was  one  hour  and  fifty-seven  minutes  and  no  special  effort  was 
made  in  the  matter  of  haste.  The  average  duration  of  injection 
was  75  minutes  and  the  average  dose  of  ouabain  required  was 
0.093  ^S-  per  kg.  of  cat  weight,  a  figure  only  7  per  cent,  below 
the  established  cat  unit.  The  greatest  variation  from  the  average 
is  18.2  per  cent,  above,  and  this  was  obtained  from  the  only  animal 
which  did  not  seem  quite  normal  before  the  tests  were  begun,  being 
considerably  depressed  and  not  at  all  lively  or  vigorous. 

The  last  animal  died  at  12.12  P.M.,  three  hours  after  prepara- 
tions were  begun  for  the  tests,  another  20  minutes  was  required 
for  the  calculation  of  the  doses  taken  by  the  animals.  Three  hours 
and  a  half  may  be  taken  as  the  extreme  limit  of  time  needed  for 
this  series  of  8  tests. 

How  does  this  compare  witli  the  other  methods  as  regards  the 
element  of  time  required?  The  twelve  hour  frog  method,  obviously, 
cannot  be  done  in  less  than  twelve  hours.  The  one  hour  frog 
method  would  require  at  least  15  minutes  for  the  preparation  of  the 
solution  and  the  weighing  of  the  frogs,  together  with  their  in- 
jection. It  usually  requires  the  use  of  at  least  three  groups  of 
frogs  for  an  accurate  determination,  each  group  requiring  one  hour, 
the  total  time  for  an  assay  would  then  scarcely  fall  within  less  than 
three  hours  and  a  half. 
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The  g'uineapig  method  at  best  requires  an  entire  day,  and  Hale 
found  that  it  often  consumed  two  days  for  a  single  assay. 

The  methods  are  all  humane  hence  this  point  needs  no  comment. 

The  last  minor  matter  is  that  of  expense.  Frogs  are  the  cheapest 
of  the  animals  but  they  are  prone  to  die  from  epidemics  of  the  "red 
leg  disease,"  and  a  large  numlaer  of  each  consignment  is  usually 
female,  and  most  of  these  are  rendered  useless  by  the  presence  of 
large  masses  of  eggs,  so  that  it  is  not  probable  that  an  assay  by 
these  animals  could  be  done  at  a  cost  of  less  than  50  to  75  cents.. 
Hale  found  that  the  guineapig  method  cost  from  $2  to  $5.50  per 
assay.  In  New  York  City  cats  cost  ten  cents  each,  but  in  other 
cities  and  towns  they  are  more  expensive,  some  reporting  that 
they  cost  as  much  as  guineapigs.  H  the  factor  of  cost  is  so  impor- 
tant it  would  certainly  be  quite  as  possible  for  the  large  manu- 
facturing houses  to  breed  cats  as  it  is  guineapigs,  and  probably  at 
considerably  less  cost  than  in  the  case  of  the  latter,  for  their  food 
is  cheaper  and  they  do  not  eat  so  much.  The  cat  method  was  origi- 
nally proposed  as  one  which  would  be  available  for  the  small 
manufacturer  or  the  retail  pharmacist  and  it  would  certainly  seem 
that  it  is  still  the  preferable  method  for  this  purpose  as  it  is  ahvays 
a  simple  matter  to  secure  four  to  six  cats  at  a  small  cost  and  without 
much  trouble,  whereas  the  purchase  and  keeping  of  guineapigs  and 
frogs  is  expensive  and  troublesome,  and  the  care  of  both  of  these 
animals  requires  special  facilities.  Both  are  liable  to  destruction 
by  unavoidable  factors,  frogs  by  drying,  and  the  "red  leg  disease," 
guineapigs  by  improper  food,  exposure  to  draughts,  epidemic  dis- 
eases, and  one  instance  might  be  mentioned  when  a  large  number 
of  these  animals  were  killed  in  a  single  night  by  the  invasion  of  a 
common  rat. 

SUMMARY. 

1.  The  frog  methods  are  the  cheapest  of  all. 

2.  The  one  hour  frog  method  and  the  cat  method  require  about 
the  same  length  of  time  and  are  much  less  time  consuming  than  the 
guineapig  or  twelve-hour  frog  methods. 

3.  All  four  methods  are  humane,  there  being  no  preference  on 
this   point. 

4.  The  guineapig  method  is  by  far  the  simplest,  both  of  the  frog 
methods  and  the  cat  assays  requiring  some  experience  and  skill. 

5.  All  of  the  methods  test  the  cardiac  action  of  the  specimen, 
but,  other  things  being  equal,  those  on  the  higher  animals  are  to 


*"Marc"h:  1^913™' }     Standardization  of  Digitalis  Bodies.  I2i 

be  preferred  on  account  of  the  greater  similarity  between  these  and 
man ;  this  being  especially  characteristic  of  the  cat  method. 

6.  The  results  of  the  frog  methods  cannot  be  transferred  to  man, 
not  even  the  results  of  tests  of  the  relative  toxicity  of  different 
closely  allied  bodies.  The  standing  of  the  guineapig  method  on 
this  point  is  much  the  same.  The  cat  method  does  give  results  which 
are  directly  transferable  to  man,  both  as  regards  actual  toxicity  of 
a  single  drug  and  the  relative  activity  of  different  members  of  the 
series.  '  -■: 

7.  It  is  not  possible  to  compare  different  members  of  the  digi- 
talis group  by  the  guineapig  or  frog  methods,  owing,  principally,  to 
the  great  influence  of  absorption  on  the  results  obtained  by  these 
methods.  By  the  cat  method  comparisons  can  be  made  of  the 
activity  of  any  two  or  more  members  of  the  series  wholly  regardless 
of  their  differences  in  absorbability. 

8.  The  frog  and  guineapig  methods  are  limited  in  their  range  of 
applicability  by  factors  of  absorption,  alcoholic  content,  etc.  This 
is  not  the  case  with  the  cat  method,  which  has  a  wide  range  of 
applicability. 

9.  All  of  the  methods  are  subject  to  the  influence  of  adventitious 
factors,  the  guineapig  method  being  the  most  affected,  the  frog  the 
next,  and  the  cat  the  least.  In  the  latter  animal  the  use  of  a  short 
series  of  tests  practically  nullifies  the  influence  of  the  adventitious 
factors. 

10.  The  frog  and  guineapig  methods  show  moderate  to  great 
differences  in  the  evaluations  made  for  the  same  specimen  at 
different  times,  and  hence  cannot  be  trusted  to  give  correct  in- 
formation concerning  the  presence  or  absence  of  deterioration  in  a 
given  preparation.  The  cat  method  gives  concordant  results  with 
permanent  preparations  tested  at  long  intervals  and  shows  the 
presence  of  deterioration  with  certainty. 

11.  It  is  possible  to  obtain  reasonably  accurate  results  with  any 
of  the  methods — to  within  ten  per  cent. — but  the  frog  method 
probably  gives  the  least  range  of  variation  in  the  case  of  a  pure 
principle,  provided  that  it  is  soluble  in  water. 

12.  The  cat  method  is  the  only  one  which  affords  any  evidence 
of  the  relative  therapeutic  value  of  the  different  members  of  the 
digitalis  group. 

CONCLUSIONS. 
There  is  no  perfect  or  ideal  method  of  standardizing  the  mem- 
bers of  the  digitalis  group  biologically. 
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Each  of  the  four  methods  discussed — the  one  and  twelve-hour 
frog  methods,  the  guineapig,  and  cat  methods — has  certain  ad- 
vantages not  possessed  by  the  others. 

The  method  which  possesses  the  greatest  number  of  advantages 
is  the  cat  method  of  Hatcher — 

(a)  It  is  accurate  to  within  ten  per  cent. 

(b)  It  gives  constant  results  from  year  to  year. 

(c)  It  provides  a  means  of  detecting  the  presence  of  de- 
terioration. 

(d)  It  is  the  least  affected  by  adventitious  factors. 

(e)  It  tests  the  action  of  the  drug  upon  which  its  therapeutic  use 
depends. 

(/)    It  is  not  too  difficult  for  general  use. 

(g)   It  is  neither  too  time  consuming  nor  too  costly. 

(h)  By  it  widely  different  preparations  can  be  compared  ac- 
curately. 

(i)    Its  results  are  transferable  to  man. 

(/)    It  has  the  widest  range  of  applicability  of  all  the  methods. 

Neither  the  frog  nor  the  guineapig  method  fulfils  so  many  of 
the  essential  requirements  as  does  the  cat  method. 

The  cat  method  fails  in  no  single  requisite  and  has  far  fewer 
disadvantages  than  any  other  method  yet  proposed. 


PROGRESS  IN  PHARMACY. 

A  Quarterly  Review  of  Some  of  the  More  Interesting 
Literature  Relating  to  Pharmacy  and  Materia  Medica. 

By  M.  I.  WiLBERTj  Wasliington,  D.  C. 

An  unusual  amount  of  interest  is  being  manifested  in  the  pros- 
pective legislation  on  matters  relating  to  public  health  and  not  the 
least  among  these  several  subjects  is  the  legislation  designed  to 
effect,  either  directly  or  indirectly,  the  practice  of  pharmacy.  From 
38  to  40  of  the  state  legislatures  are  now  in  session  and  in  the 
majority  of  these  bodies  some  form  oi  legislation  more  or  less 
directly  affecting  the  practice  of  i)harmacy  is  being  considered. 

Legislation  designed  to  further  regulate  the  manufacture  and 
.sale  of  habit  forming  drugs  is  being  endorsed  by  physicians  and 
pharmacists  generally  because  of  the  general   appreciation  of  the 
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need  for  restrictions  of  this  kind,  from  a  public  health  point  of 
view,  and  also  because  of  a  natural  desire  to  refute,  in  a  definite 
and  positive  way,  the  repeatedly  made  claims  that  medicine  and 
pharmacy,  individually  or  collectively,  are  at  fault  in  fostering-  the 
illegitimate  or  unnecessary  spread  of  the  habitual  use  of  narcotic 
drugs. 

Among  the  measures  that  have  been  introduced  to  further  regu- 
late the  sale  of  drugs  of  this  type  no  one  is  of  more  immediate 
interest  than  the  bill  recently  introduced  into  the  House  of  Repre- 
sentatives by  Mr.  Harrison,  of  New  York,  and  generally  designated 
as  H.  R.  28,277.  This  bill  is  in  effect  a  substitute  for  a  previously 
introduced  bill,  H.  R.  28,023  and  contains  several  features  en- 
dorsed by  representatives  of  the  various  National  drug  associations 
that  recently  held  a  meeting  in  the  City  of  Washington.  The  im- 
portance of  this  measure  is  emphasized  by  the  fact  that  it  is  de- 
signed to  provide  a  readily  available  record  of  all  purchases  and 
sales  of  habit  forming  drugs  and  thus  to  facilitate  the  enforce- 
ment of  existing  State  laws. 

The  National  Drug  Trade  Conference. — This  is  the  name  under 
which  representatives  of  the  American  Pharmaceutical  ^Association, 
The  National  Association  of  Retail  Druggists,  the  National  Whole- 
sale Druggists'  Association,  the  National  Association  of  Manu- 
facturers of  Medicinal  Products  and  the  National  Association  of 
Pharmaceutical  Chemists  organized,  in  the  City  of  Washington,  on 
January  15,  19 13,  a  permanent  legislative  conference. 

The  prime  object  of  this  conference  is  to  endorse  and  endeavor 
to  secure  greater  uniformity  in  the  several  State  and  Federal 
laws  relating  to  the  manufacture  and  distribution  of  drugs  and 
medicines  of  all  kinds.  The  following  resolution  was  adopted  as 
being  expressive  of  the  object  of  the  conference : 

The  National  Drug  Trade  Conference  in  session  in  Washington 
this  15th  day  of  January,  191 3,  herewith  submit  by  unanimous 
resolution  that  this  conference  is  heartily  in  favor  of  Federal  Legis- 
lation of  such  a  nature  as  to  bring  under  control  the  importation 
and  the  interstate  traffic  in  so-called  habit-forming  drugs  in  such 
a  measure  as  to  prevent  their  illegitimate  use  without  placing  un- 
necessary burdens  upon  the  manufacturer,  jobber,  retailer,  or 
physician. 

Publicity  and  the  Practice  of  Medicine. — -An  editorial   (/.  Ant. 
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M.  Assoc,  191 3,  V.  60,  p.  375)  in  commenting  on  the  inevitable 
requirement  for  greater  publicity  in  connection  with  the  practice  of 
medicine  says :  "  The  American  public  has  already  awakened  to 
the  fact  that  the  prescribing  of  fraudulent  or  unscientific  proprietary 
mixtures  by  physicians  is  an  evil  but  one  degree  removed  from  that 
of  self  dosing  with  patent  medicines.  The  sooner  the  medical 
profession  realizes  this  the  better  it  will  be  for  its  own  dignity  and 
scientific  standing. 

Proprietary  Medicines. — In  England  the  Select  Committee  on 
Patent  Medicines  is  still  collecting  evidence  for  and  against  the 
continuance  of  privileges  accorded  to  this  class  of  medicinal  prepa- 
rations. A  report  (CJieiii.  and  Drug.,  1913,  v.  82,  p.  54)  of  the 
session  held  on  January  23  is  not  particularly  inspiring  and  should 
go  far  to  convince  the  members  of  the  committee  that  the  methods 
and  the  ideals  of  at  least  many  manufacturers  of  patent  medicines 
are  not  designed  to  further  the  best  interests  of  the  public. 

Classification  of  Medical  Colleges. — The  Council  on  Medical 
Education  (/.  Am.  M.  Assoc,  1913,  v.  60,  pp.  231-234)  presents 
the  third  classification  of  the  medical  colleges  of  tlie  United  States 
with  an  outline  of  the  basis  on  which  the  classification  was  made. 
While  it  is  true  that  considerable  opposition  has  been  encountered 
to  the  work  of  the  Council  the  rapidly  growing  list  of  class  A 
schools  evidences  the  fact  that  the  work  of  the  Council  on  ^Medical 
Education  has  been  productive  of  good  results  and  that  the  whole 
plane  of  medical  education  in  this  countr>'  has  been  and  is  being 
rapidly  raised.  From  a  pharmaceutical  point  of  view  the  results 
that  have  been  attained  should  not.  and  in  effect  cannot  be  ignored 
as  it  is  but  a  matter  of  time  when  pharmaceutical  schools  will  be 
measured  by  the  achievements  that  have  been  recorded  for  medical 
schools. 

Ph.  Germ.  V. — Taub,  L.  (Ztschr.  f.  ang.  Chent.,  Pharm.  Ztg., 
1912,  V.  57,  p.  886),  in  a  comprehensive  review  of  the  evolution  of 
the  Prussian  and  succeeding  German  Pharmacopoeias  presents 
tables  showing  the  date  of  publication  and  the  number  of  titles 
contained  in  these  several  books.  The  first  edition  of  the  Prussian 
Pharmacopoeia,  published  in  1799,  is  reported  to  have  contained  a 
total  of  685  titles,  while  the  now  official  pharmacopoeia  contains 
638  titles.  The  maximum  number  of  titles  was  reached  by  the 
Ph.  Germ.  T,  published  in  1872,  which  contained  896  titles.     This 
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was  reduced,  however,  in  the  Ph.  Germ.  II  to  592,  while  the 
edition  of  the  German  Pharmacopoeia  pubHshed  in  1890  contained 
the  least  number  of  titles  reported:  591. 

Ph.  Brit. — Sir  Donald  AlacAlister,  the  president  of  the  General 
Medical  Council  of  Great  Britain,  in  a  recent  address  stated  that 
the  Pharmacopoeia  Committee  with  the  help  of  its  editors  had 
prepared  for  the  press  the  draft  of  four  large  sections  of  the  text 
for  the  new  British  Pharmacopoeia.  It  was  hoped  that  the  first 
proofs  might  be  ready  for  submission  to  the  committee  early  in 
the  new  year,  and  that  thereafter  the  work  that  still  remained  to 
be  done  would  be  rapidly  advanced.  (Brit,  and  Col.  Drug.,  1912, 
V.  62,  p.  467.) 

Pli.  Bclg.  III. — The  Journal  dc  Pharniacic  d'Anrcrs  (1912. 
V.  68,  pp.  646-670)  reprints  the  proposed  supplement  to  the  Ph. 
Belg.  Ill  prepared  by  the  permanent  pharmacopoeia  commission. 
The  descriptions  are  provisionally  offered  so  that  pharmacists  may 
have  an  opportunity  to  present  criticisms.  The  provisional  text 
includes  descriptions  for  28  articles ;  18  chemicals,  9  preparations 
and  I  drug,  coca. 

Brussels  Conference. — A  reply  to  a  query  (/.  Am.  M.  Assoc., 
1912,  V.  59,  p.  2175)  calls  renewed  attention  to  the  Brussels  Con- 
ference and  the  international  treaty  on  uniformity  of  pharmacopoeial 
formulae  for  potent  medicaments  and  points  out  that  in  practically 
all  of  the  Countries  of  pAirope  where  the  National  Pharmacopoeias 
have  been  revised,  the  provisions  of  the  treaty  have  been  closely 
adhered  to.  The  total  number  of  compliances  with  article  i  of 
the  original  protocol  has  been  increased  from  129  in  1902  to  260 
in  1910,  while  the  non-compliances  have  been  reduced  from  131 
in  1902  to  15  in  T910:  the  present  U.  S.  P.  l)eing  responsible  for 
no  less  than  5  of  the  latter. 

Light  and  Drugs. — An  editorial  (/.  Am.  Med.  Assoc.,  1912, 
V.  59,  p.  2160)  calls  attention  to  the  observations  of  Neubcrg,  who 
found  that  nearly  all  types  of  organic  compounds  acquire  a  pro- 
nounced photosensitiveness  when  they  are  mixed  witli  certain  in- 
organic compounds.  Iron  salts,  for  instance,  provoke  this  efifect 
most  strikingly ;  and  the  phenomena  of  change  induced  by  the 
presence  of  such  sensitizing  substances  fail  to  evince  themselves  so 
long  as  the  solutions  containing  them  are  \<ept  in  the  dark.  Many 
familiar  drug  preparations  represent  combinations  of  organic  com- 
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pounds  and  metallic  elements  and  the  obvious  outcome  of  the  ob- 
servations so  far  recorded  by  Xeuberg  and  others  is  that  prepara- 
tions containing  metallic  components  should  be  preserved  in  dry 
form  if  possible  and  in  an}-  event  they  should  be  kept  in  dark 
containers  and  protected  against  light. 

Outline  of  Micro-analytical  Methods  for  Food  and  Drugs 
Laboratories. — Schneider,  Albert  (/.  Am.  Pharm.  Assoc,  igi2, 
V.  I.  ])p.  1330-1338)  discusses  the  value  of  the  compound  micro- 
scope as  a  ready  means  for  determining  the  identity,  quality  and 
purity  of  foods  and  drugs,  and  outlines  the  methods  of  procedure. 

Some  Commercial  Samples  of  Drugs. — Linton,  A.  W.  (/.  Am. 
Pharin.  Assoc,  1913,  v.  2,  pp.  30-35),  reports  the  examination  of 
a  number  of  samples  of  asafetida,  ammoniac,  myrrh,  gamboge, 
guaiac,  benzoin  and  lycopodium  and  concludes  that  ash  standards 
might  well  be  established  for  an  additional  number  of  drugs,  other 
than  those  for  which  they  are  at  present  stated,  but  a  method  of 
procedure  should  be  outlined. 

Tlie  Alcohol  Requirement  of  the  Pure  Pood  and  Drug  Law  and 
the  Accuracy  of  Alcohol  Assays  of  Pharmaceutical  Preparations. — 
C.  H.  Briggs.  (/.  Ind.  Eng.  Chem..  1913,  v.  5,  pp.  29-30.) — In  the 
making  of  alcohol  assays  there  are  several  sources  of  error  and 
the  result  may  be  off  i  per  cent,  or  1.5  per  cent,  alcohol.  Briggs 
believes  that  a  ruling  to  the  effect  that  Huid  extracts  and  elixirs 
could  be  labelled  with  maximum  content  of  alcohol  would  be  just 
and  fair  and  would  not  in  any  way  deflect  the  real  intent  of  the 
Drug  Law. 

Wood  Alcohol  Poisoning. — Casey  A.  Wood  ( /.  .////.  }L  Assoc, 
191 2,  V.  59,  pp.  1962-1966)  calls  renewed  attention  to  the  danger 
of  death  and  blindness  from  wood  alcohol  poisoning  and  points  out 
that  30  years  ago  poisoning  from  wood  alcohol  was  practically 
unknown.  W^ith  the  elimination  of  the  disgusting  odor  and  vile 
taste  of  the  preparation  as  then  known  and  the  introduction  of  the 
refined  product,  under  various  trade  names,  the  preparation  began 
to  have  more  extended  use  and  was  freely  advertised  as  a  harmless 
and  efficient  substitute  for  grain  alcohol,  and  is  even  now.  freely 
sold  in  drug  stores  not  infre(|ucntly  to  the  exclusion  of  the  less 
objectionable  denatured  alcohol. 

Asafetida. — An  editorial  (Chem.  and  Pru::..  i()i2.  v.  81,  p.  51") 
states  that  the  continued  rejection  of  asafetida  liy  the  United  States 


'^%fr"hm3.""}  Progress  in  Pharmacy.  127 

Customs  is  causing  considerable  trouble  on  tbe  London  market  and 
the  drug  has  the  reputation  of  being  the  most  ditftcult  to  handle  so 
far  as  imports  into  the  United  States  are  concerned.  It  is  now 
proposed  to  accept  asafetida  on  the  basis  of  a  lead  number,  the 
equivalent  of  the  amount  of  metallic  lead,  in  milligrams  that  is 
used  up  by  a   i   gram  samp'e  of  ether  purified  resin. 

The  lead  numbers  obtained  from  various  resinous  products, 
according  to  Merrill  are  :  Asafetida,  222  ;  galbanum.  4  ;  ammoniacum. 
75;  olibanum.  o;  guaiacum,  171;  myrrh.  7;  colophony.  142; 
sandarac.  351  ;  mastic.  34;  gamboge,  9. 

Ernest  J.  Parry. —  (  Cheni.  and  Drug.,  191 3,  v.  83,  p.  180. )  Con- 
demns the  proposed  "  lead  value  "  for  the  ether  soluble  resin  of 
asafetida  and  expresses  the  belief  that  there  is  no  authority  for 
assuming  that  220  or  thereabouts  represents  even  the  approximate 
value  of  genuine  asafetida.  Reports  on  5  samples  vary  from  144 
to  172  and  the  suggestion  is  made  that  in  the  event  that  a  lead 
number  of  200  be  insisted  on  no  dealer  will  venture  to  ship 
asafetida  to  the  United  States. 

BncJuis. — Harold  R.  Jensen  (Pharni.  J..  1913,  v.  90,  pp.  6o-5i ) 
reports  a  comparative  study  of  Barosma  vcnusta  and  of  B-  bctttliiia 
and  B.  scrratifolia  and  concludes  th?t  neither  the  leaf  nor  tlie  oil 
of  the  former  can  be  expected  to  clinically  replace  either  of  the 
latter  varieties  of  Barosma. 

Calcium  Glycerophosphate. — The  Council  on  T'harmacy  and 
Chemistry  (/.  Am.  M.  Assoc,  1913,  v.  60,  p.  45)  describes  Calcium 
glycerophosphate  as  the  monohydrated  normal  calcium  saU  of 
glycerophosphoric  acid,  containing  not  less  than  90  per  cent,  of 
arhydrous  calcium  glycerophosphate.  It  occurs  as  a  fine  white 
powder,  odorless  and  almost  tasteless ;  somewhat  hygroscopic, 
slightly  solu1)le  in  water  and  almost  insoluble  in  hot  water  and 
insoluble  in  alcohol  or  ether.  An  aqueous  solution  is  alkaline  to 
litmus  ])a])er. 

Caulophyllum. — Power  and  Salway  (Chcm.  and  Drug.,  1913, 
v.  82,  pp.  202-203).  Caulophyllum  thalictroidcs  was  found  to  con- 
tain two  crystalline  glucosides  possessing  the  character  of  Saponins. 
The  glucoside  occurring  in  predominating  amounts  is  identical  with 
Lloyds  "  Leontin  "  but  as  it  has  now  Ijecn  more  fully  studied  the 
name  caulosaponin  is  proposed  for  this  ])r()duct  and  caulnpliyllo- 
sa])onin  for  the  accompanying  glucoside. 
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Crcsol  Preparations. — Kaschij;-,  V.  (Siidci.  Al^oth.-Ztg.,  1912, 
V.  52,  p.  670),  states  that  J.  Schenkel  was  the  first  to  discover  the 
crude  tar  distillates,  containing  approximately  33  per  cent,  of 
phenols,  could  be  made  miscible  with  water  by  the  addition  of 
rosin  soap.  Schenkel  marketed  a  preparation  of  this  kind  under 
the  name  "  Sapokarbol  II."  This  was  subsequently  imitated  by 
other  manufacturers  and  under  the  name  "  Creolin  "  or  "  sheep- 
dip  "  has  found  a  widespread  application  and  for  some  purposes  it 
is  claimed  to  be  more  efficient  than  the  corresponding'  soap  solution 
of  cresol. 

Cyclofor)n. — Is  the  name  applied  to  isobutyl  para-aminobenzoate 
or  para-aminobenzoic  acid  isobutyl  ester.  It  occurs  as  a  fine  white, 
crystalline,  odorless  powder  that  is  soluble  in  ether,  benzol,  acetone, 
alcohol  and  olive  oil  Imt  is  only  slightly  soluble  in  water.  It  melts 
at  65°.  Cycloform  acts  on  wound  surfaces  and  mucous  mem- 
branes as  a  superficial  and  prolonged  anesthetic  and  as  a  mild 
antiseptic.    (/.  Am.  Med.  Assoc,  191 2,  v.  59,  p.  2150.) 

Digitalis  Preparations  and  Some  of  the  New  Substitutes  for 
them. — An  editorial  (/.  Am.  Med.  Assoc.,  1912,  v.  59,  pp.  2074- 
2075)  calls  attention  to  a  report  from  the  Pharmacological  Lab- 
oratories at  Cambridge,  England,  which  reiterates  the  frequently 
made  statement  that  so  far  not  one  of  the  new,  generally  proprietary, 
preparations  of  digitalis  has  made  a  successful  bid  for  sujieriority 
over  an  active  tincture  of  digitalis.     (See  also  //'/(/..    1913,  v.  60, 

P-  I43-) 

Digitalis. — Hatcher   and   Eggleston    (/.   .-/;//.   M.   Assoc.,    1913, 

V.  60,  pp.  499-503)  report  a  study  of  the  relative  emetic  and 
cardiac  activities  of  the  more  commonly  used  digitalis  bodies  in 
which  they  call  attention  to  their  previously  reported  observation 
that  the  emesis  sometimes  produced  by  digitalis  bodies  is  due 
mainly,  if  not  entirely  to  the  action  on  the  vomiting  center  in  the 
medulla  and  conclude  that  we  at  ])resent  have  no  means  of  securing 
the  cardiac  action  of  the  digita'is  bodies  without  sulijecting  the 
vomiting  center  to  their  inlhience  at  the  same  time.  (See  also 
Ibid.,  p.  371.) 

Plarson. — A  new  arsenic  preparation  containing  strontium  and 
chlorine,  occurs  as  a  nearly  colorless  and  odorless  amor])hotis 
powder,  insoluble  in  water  but  shghtly  soluble  in  alcohol,  ether 
and  fatty  oils.  l*"Jarson  contains  13  per  cent,  arsenic  and  ()  \)cr  cent, 
chlorine.     (Suedd.  A  path.  Ztg.,   1913.  v.  S?>'  V-  20.) 
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Epinephrine  from  the  Whale. — An  editorial  (/.  Am.  M.  Assoc., 
igi2,  V.  59,  p.  2263)  calls  attention  to  a  paper  by  Weidlein  on  the 
adrenal  glands  of  the  whale,  which  were  found  tO'  be  about  five 
hundred  times  as  large  as  the  corresponding  glands  of  sheep  and 
fifty  times  as  large  as  the  glands  from  cattle.  The  yield  of  epine- 
phrine is  proportional  to  that  hitherto  obtained  from  other  animals, 
so  that  as  much  as  1.2  gm.  of  the  typical  active  principle  has  been 
isolated  from  a  single  whale  adrenal  gland. 

Glycerin. — An  editorial  (Chem.  and  Drug.,  1912,  v.  81,  p.  752) 
states  that  the  chief  use  for  glycerin  is  in  the  manufacture  of 
dynamite  for  explosive  purposes.  Among  the  rapidly  developing 
uses  for  high  explosives  not  the  least  important  is  its  use  for 
ploughing. 

Glycofanro  is  the  name  applied  to  a  purified  ox  bile  standard- 
ized to  contain  50  per  cent,  of  bile  salts  free  from  bile  pigments. 
Each  I  gm.  represents  approximately  10  c.c.  of  fresh  ox  bile. 
Glycotauro  occurs  as  a  soft,  semi-solid  mass  of  light  brown  color, 
bile-like  odor  and  slightly  bitterish  taste.  It  is  readily  soluble  in 
water  and  in  alcohol.  (/.  Am.  Med.  Assoc,  19 12,  v.  59,  p.  2066.) 
Hediosit  is  the  lactone  or  inner  anhydride  of  alpha-glucoheptonic 
acid.  It  is  prepared  by  treating  glucose  with  hydrocyanic  acid  the 
condensation  product  being  treated  with  barium  hydroxide  and 
the  lactone  of  alpha-glucoheptonic  acid  liberated  by  the  addition 
of  sulphuric  acid.  Hediosit  is  a  white,  crystalline,  odorless  powder 
possessing  a  sweet  taste,  it  is  readily  soluble  in  water,  slightly 
soluble  in  alcohol  and  almost  insoluble  in  ether.  The  aqueous 
solution  is  acid  toward  litmus.  It  is  said  not  to  be  poisonous  and 
is  given  in  doses  of  from  10  to  30  gm.  (/.  Am.  M.  Assoc,  1913, 
v.  60,  p.  516.) 

Heroin,  Facts  About. — An  editorial  (/.  Am.  M.  Assoc,  1912, 
V-  59,  PP-  2262-2263)  points  out  that  although  heroin  and  its 
hydrochloride  have  been  in  use  but  a  few  years,  they  have  already 
established  themselves  among  the  habit  forming  drugs  and  have 
become  sufficiently  conspicuous  in  this  respect  to  awaken  the  think- 
ing ])ublic  to  the  deplorable  results  for  which  they  may  become 
responsible.  See  also  article  by  John  I'liilips,  Ibid.,  1912,  v.  59, 
pp.  2 1 46-2 1 47. 

Hcxal  is  the  name  applied  to  hexamethylenamine  salicylsul- 
phonic  acid.  It  is  prepared  by  the  interaction  of  an  alcoholic 
solution  of  salicylsulphonic  acid  and  an  aqueous  solution  of  hexa- 
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methylenamine.  Hexal  occurs  as  a  white,  odorless  crystalline 
powder,  readily  soluble  in  water,  slightly  soluble  in  alcohol  and. 
difficultly  soluble  in  ether.  It  is  claimed  that  hexal  has  the  action 
of  hexamethylenaniine  combined  with  an  anaesthetic  and  astringent 
action  due  to  the  salicylsulphonic  acid.  It  is  given  in  doses  i  gm. 
(15  grains)   three  to  six  times  a  day.      (/.  Am.  M.  Assoc,   1912, 

V.  59.  P-  1971-) 

Ipecac   ill   Dystciitcnj. — Harvey   G.    Beck    (/.   Am.   M.   Assoc, 

1912,  V.  59,  pp.  21 10-21 14)  reports  a  review  of  some  of  the 
literature  on  the  treatment  of  dysentery  by  means  of  ipecac  and 
reports  a  number  of  cases  to  show  that  ipecac  when  administered 
through  a  duodenal  tube  is  distinctly  more  efficacious  than  when 
administered  in  any  other  way. 

Isatophan  is  methoxy-atophan  and  occurs  as  a  lemon-yellow 
crystalline  powder  melting  at  216°.  It  is  soluble  in  alcohol  and 
alkalies  but  insoluble  in  water  or  ether.  It  is  practically  tasteless 
but  possesses  a  slight  odor  resemliling  atophan.     (/.  Am.  M.  Assoc, 

1913,  V.  60,  p.  516.) 

Neosak'arsan. — P.  Ehrlich  is  reported  as  stating  that  at  the 
present  time  it  is  not  possible  to  decide  whether  neosalvarsan  is  to 
be  given  the  preference  over  salvarsan  or  not.  Exposed  to  the 
air  neosalvarsan  is  more  readily  decomposed  and  the  oxidation 
products  appear  to  be  even  more  toxic  than  are  those  of  salvarsan. 
The  untoward  results  that  have  been  reported  in  connection  with 
salvarsan  Ehrlich  attributes  to  the  use  of  impure  water,  or  distilled 
water  that  has  been  kept  in  lead  containing  glass  vessels.  (Pharm. 
Zentralh.,   191 2,  v.   53,  p.   1220.) 

Novatoplian  is  described  by  the  Council  on  Pharmacy  and 
Chemistry  as  the  ethyl  ester  of  paratophan.  It  occurs  as  a  slightly 
yellow,  odorless  and  tasteless,  crystalline  powder  that  melts  at 
76°  and  is  insoluble  in  water  but  readily  soluble  in  alkalies,  hot 
alcohol  and  strong  acids.  Its  uses  and  doses  are  the  same  as 
atophan.    (/.  Am.  Med.  Assoc,  191 2,  p.  59.  p.  197 1.) 

Oil  of  Theohroma,  Adulterations  of. — Duyk  {Ann.  chim.  anal., 
191 2,  V.  17,  pp.  405-407)  states  that  cacao  butter  is  very  freciuently 
adulterated  with  other  fats,  the  fraudulent  additions  being  chicHy 
butter  of  cocoa  nut,  and  less  frequently  green  l)utter,  the  butter 
of  Dika  and  of  Illipe,  wax,  spermaceti,  margarine  and  paraffine. 

Primula  Dermatitis. — H.  A.  Sharpe   (/.  Am.  M.  Assoc,  1912, 
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V-  59.  PP-  2148-2149)  reports  4  cases  of  primrose  dermatitis  caused 
by  the  tiowers  of  the  wild  primrose.  Primula  fariiwsa,  Linne, 
which  grows  wild  throughout  the  southern  part  of  Wisconsin, 
Minnesota,  Michigan  and  northern  Illinois. 

Salici/lafcs,  Rclafizc  I'alnc  of  Xatural  and  Synthetic. — Gary 
Eggleston  (/.  Ani.  M.  Assoc,  1912,  v.  59,  pp.  2057-2064)  reports 
a  comprehensive  study  of  the  literature  on  the  relative  toxicity  of 
natural  and  of  synthetic  salicylates  in  an  effort  to  locate  definitely 
the  reasons  for  the  belief  if  reasons  are  to  be  found.  He  presents 
rather  a  comprehensive  reflection  of  the  literature  and  concludes 
that  the  evidence  in  favor  of  the  "  natural  "  salicylates  is  extremely 
slight,  the  bulk  of  the  evidence  indicating  that  physiciians  all  over 
the  world  have  demonstrated  the  artificial  salicylates  to  be  quite 
as  effective  as  the  "  natural  "  and  no  more  liable  to  produce  un- 
favorable actions  under  similar  conditions. 

Salvarsan  Solutions. — Adolf  Jaiser  (Siidd.  A[>oth.  Ztg.,  1912, 
V.  52,  p.  726).  The  occurrence  of  thromboses  following  the  in- 
travenous injection  of  solutions  of  salvarsan  jjrompted  an  inquiry 
which  revealed  the  fact  that  the  manufacturers  have  revised  their 
system  of  control  numbers  so  that  it  is  no  longer  possible  to  dis- 
tinguish the  comparative  date  of  manufacture.  It  was  also  ob- 
served that  the  physical  properties  of  different  sam])lcs  of  salvarsan 
varied  widely. 

Sodium  Glycerophosphate. — The  Council  on  Pharmacy  and 
Chemistry  (/.  Am.  M.  Assoc,  1913,  v.  60,  p.  442)  describes 
sodium  glycerophosphate  as  occurring  in  white  monoclinic  plates 
or  scales,  having  a  saline  taste ;  odorless ;  easily  soluble  in  cold  and 
hot  water ;  nearly  insoluble  in  alcohol  and  containing  not  less  than 
99  per  cent,  of  hydrated  sodium  glycerophosphate,  with  5.5  mole- 
cules of  water  of  crystallization. 

Solidified  Pi.ved  Oils. — Aufrecht  (Pharm.  Ztg..  1912.  v.  57,  pp 
876-877)  discusses  the  several  processes  of  hydration  that  are 
being  employed  and  points  out  that  the  most  satisfactory  results 
appear  to  have  been  obtained  by  catalytic  processes,  using  nickel 
and  palladium  as  tlie  catalizing  agents.  Wliile  any  fixed  oil  can 
be  used,  sesame  oil,  ])eanut  oil,  cottonseed  oil,  and  castor  oil  have 
been  experimented  with  most  extensively.  The  chemical  changes 
brought  about  are  evidently  due  to  the  hydration  of  the  unsaturated 
fatty  acids,  the  iodine  nnml)C'r  being  reduced  to  3.«)  pvv  cent,  cor- 


132  Examination  of  Vegetable  Products.     {'^'"March'm""'' 

responding'  to  approximately  4.4  per  cent,  of  oleic  acid.  The  specific 
gravity  of  hydrated  oil  varies  from  0.9252  to  0.9268  at  15°  C. 
The  melting  point  varies  from  44.5°  to  46.5°  and  the  fat  is  readily 
saponified  on  boiling  with  alkalies. 

Sulphuric  Acid  Caustic  Pastes. — Pussey,  W.  A.  (/.  Am.  M. 
Assoc,  1913,  V.  60,  pp.  434-435),  discusses  the  use  and  the  formulas 
of  sulphuric  acid  caustic  pastes  and  notes  that  while  a  sulphuric 
acid  paste  may  be  effectively  used  for  destroying  lesions  in  the 
skin  it  is  not  a  desirable  agent  when  one  needs  to  consider  cosmetic 
effects.     See  also  p.  462. 

Thyroid  Gland  Preparations. — An  editorial  (/.  Am.  M.  Assoc, 
191 2,  V.  59,  p.  1980)  notes  that  the  products  available  in  the  form 
of  desiccated  thyroid  are  derived  from  several  of  the  slaughter 
house  animals,  notably  sheep,  and  the  commercial  preparations  are 
frequently  standardized  in  terms  of  their  content  of  iodine.  The 
glands  of  hogs  are  usually  richest  in  iodine  and  their  selection  for 
therapeutic  purposes  appears  decidedly  rational,  at  least,  so  far  as 
known,  there  is  no  occasion  to  reject  the  hog  products. 

raiiadinni  Preparations. — The  Council  on  Pharmacy  and  Chem- 
istry (/.  Am.  M.  Assoc.  19 13,  v.  60,  p.  225)  reports  on  a  number 
of  proprietary  preparations  containing  vanadium  and  concludes  that 
the  manufacturer  of  these  preparations  has  not  submitted  reliable 
evidence  to  substantiate  the  therapeutic  claims  that  are  being  made 
for  them,  ^^'hile  vanadium  itself  may  possibly  have  uses  in 
meflicine  such  uses,  up  to  the  present  time  at  least,  have  not  been 
firmlv  established. 


THE  MICROSCOPICAL  EXAMINATION  OF  VECxETABLE 

PRODUCTS  AS  AN  ADJUNCT  TO  THEIR 

CHEMICAL  ANALYSIS.^ 

By   a.   L.    Wi.xton. 

U.  S.  Food  and  Drug  Inspection  Lal)oratory.  Chicago,  111. 

In  solving  the  problems  of  man  and  nature  the  analytical  chemist 
too  often  limits  himself  to  chemical  or  physico-chemical  methods. 
He  is  an  analytical  chemist  in  the  strict  sense  of  the  word  and  not 
an  analyst,  whicli  im]>lies  a  man  of  broader  training  and  experience, 

'  Reprinted  from  original  communications,  Eighth  International  Congress 
of    Ai)plied    Chemistry.      Vol.    xviii,   pp.    361-366. 
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utilizing-  the  principles  of  other  sciences  as  means  to  his  end.  He 
turns  his  back  on  the  methods  of  vegetable  and  animal  histology-, 
physiolog-y  and  l)acteriology.  asserting  with  satisfaction  that  he  is 
a  specialist  and  as  such  must  limit  his  field  of  activity. 

This  attitude  of  the  analytical  chemist  may  be  traced  to  a  mis- 
apprehension as  to  the  province  of  a  specialist.  Such  a  worker 
must  be  limited  onh'  in  the  field  of  application  and  not  in  training 
or  the  methods  employed.  An  oculist,  for  example,  limits  himself 
to  defects  of  vision  and  diseases  of  the  eye  and  allied  organs,  but  in 
order  to  properl}-  carry  out  the  work  of  his  specialty  he  must  have 
broad  medical  training  and  be  conversant  with  the  general  principles 
of  optics,  bacteriology,  chemistry  and  perhaps  other  sciences. 
Specialists  in  other  sciences,  both  pure  and  applied,  must  also  have 
good  general  training  if  they  are  to  achieve  distinction  in  their 
limited  fields ;  otherwise  they  are  in  much  the  same  position  as  the 
mechanic  who,  instead  of  mastering  his  trade,  learns  to  operate  one 
machine,  thus  becoming  a  mere  automaton. 

Botany  and  chemistry  are  generally  considered  incompatibles. 
The  student  of  chemistr\-  sometimes  tal<es  up  bacteriology  as  a 
minor  subject,  but  comparatively  seldom  studies  advanced  botanv, 
even  though  he  intends  to  specialize  in  food  analysis,  textile 
chemistry,  paper  technology  or  some  other  subject  dealing  chiefly 
with  materials  of  veg-etable  origin.  No  physiological  chemist  would 
think  of  ])ursuing  his  investigatioii  of  animial  materials  without  a 
working  knowledge  of  animal  anatomy,  yet  agricultural  and  food 
analysts  and  others  dealing  with  vegetable  materials  too  often  limit 
themselves  to  a  knowledge  of  chemical  constituents,  ignoring  the 
relation  of  composition  to  histological  structure. 

This  is  most  remarkable,  since  the  metho-ds  of  vegetable  his- 
tology, as  well  as  of  chemistry,  are  invalualile  in  solving  problems 
relating  to  the  nature  or  constituents  of  foods,  drugs,  filires  and 
other  products  of  vegetable  origin.  Sometimes  one  line  of  investi- 
gation alone  is  useful,  sometimes  the  other,  but  often  each  throws 
some  light  on  tlie  subject,  and  the  corroboratory  results  obtained  bv 
such  widely  dififering  means  furnish  an  indisputable  chain  of 
evidence. 

Let  us  look  more  closely  into  the  nature  and  relation  oi  these 
two  ap])lied  analytical  sciences. 

Chemical  analysis  deals  with  chemical  constituents  :  microscop- 
ical analysis  deals  largely  with  IJie  form  of  some  of  these  constitu- 
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ents.  Chemical  analysis  determines  the  amount  of  fibre,  starch, 
protein,  oil,  etc. ;  microscopical  analysis  determines  the  shape,  size, 
and  other  characteristics  of  the  cells  and  cell  contents.  Chemical 
analysis  usually  stops  with  the  mere  determination  of  the  amount  of 
chemical  constituents ;  microscopical  analysis  goes  further  and 
names  the  particular  product  from  which  they  were  derived. 
Chemical  analysis  answers  a  question  only  in  scientific  terms ; 
microscopical  analysis,  in  terms  which  all  can  understand. 

In  many  cases,  the  best  idea  of  a  material  is  gained  by  following- 
out  both  lines  of  investigation.  By  chemical  analysis  we  learn  the 
percentage  of  protein,  fiber,  starch,  etc.,  but  not  the  ingredients 
from  which  they  were  derived  ;  by  microscopical  analysis  we  learn 
the  ingredients,  but  usually  gain  only  an  approximate  idea  of  their 
proportion.  Given  the  results  of  both  analyses,  w-e  may  often  calcu- 
late with  some  exactness  the  percentage  of  the  dift'erent  materials 
present. 

If,  for  example,  we  find  in  a  sample  of  wheat  bran  1 1  instead 
of  i6  per  cent,  of  protein,  and  15  instead  of  8  per  cent,  of  filler, 
we  know  it  is  not  pure  bran  but  we  do  not  know  the  adulterant ; 
if  we  find  corn-cob  tissues  under  the  micro'Sca[:)e,  we  learn  the  adulter- 
ant but  not  the  amount.  Knowing  that  the  material  is  a  mixture 
of  bran  and  ground  coirn-cob.  and  knowing  the  average  percentage 
of  protein  and  fiber  in  both,  we  are  in  a  position  to  calculate  from 
the  results  of  the  chemical  analysis  the  relative  amounts  oi  these 
ingredients. 

Again,  if  we  find  in  ground  mace  40  per  cent,  instead  of  20  per 
cent,  of  fixed  oil,  we  know  it  is  not  pure  mace ;  if  w'e  find  under 
the  microscope  a  large  amount  of  tissues  of  the  Bombay  mace, 
a  material  worthless  as  a  spice  containing  about  60  per  cent,  of 
fixed  oil,  we  learn  the  adulterant.  Knowing  all  this,  and  knowing 
the  average  percentage  of  oil  in  true  mace  and  Bombay  mace,  we 
have  tlie  data  for  calculating  roughly  tlie  percentage  of  each  in 
tlie  mixture. 

Still  again,  if  in  a  textile  fal)ric  we  find  a  certain  percentage  of 
organic  fiber  insoluble  in  boiling  alkali,  we  know  that  the  fabric 
is  not  all  wool.  If  under  the  microscope  we  identify  this  insoluble 
fiber  as  cotton,  we  have  found  the  missing  link  in  the  chain  of 
evidence. 

In  tile  analysis  of  com])licatC(l  mixtures,  we  must  often  rely 
entirely     on    microscopical    examination.      For   example,   chemical 
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analysis  of  a  mixture  of  wheat,  buckwheat  and  com  flours  gives 
us  httle  information,  and  it  is  only  after  the  characteristic  starch 
granules  and  tissues  of  each  have  been  found  under  the  microscope 
that  we  gain  a  definite  idea  of  the  nature  of  the  constituents. 

Again,  in  the  examination  of  paper,  the  microscope  is  our  sole 
dependence  in  learning  the  nature  and  approximate  percentages 
of  the  fibers  employed,  chemical  analysis  servdng  merely  to  detemiine 
the  kind  and  amount  of  sizing,  coating  and  other  non-fibrous  con- 
stituents. 

Among  some  condimental  cattle  foods  examined  b\'  the  writer 
some  time  since  was  one,  the  chemical  analysis  of  which  disclosed 
but  one  proximate  constituent,  viz.,  common  salt ;  the  microscope, 
however,  disclosed  linseed  meal,  corn  meal,  wheat  feed,  mustard 
hulls,  cocoa  shells,  malt  sprouts,  fenugreek  and  turmeric.  In  such  a 
case,  dependence  must  be  placed  entirel_\-  on  the  microscope,  except 
for  mineral  ingredients. 

Chemical  analysis  of  another  sample  demonstrated  the  presence 
of  ground  bone,  carbonate  of  lime,  iron  oxide  and  free  sulphur; 
microscopical  examination  disclosed  linseed  meal,  wheat  feed  and 
charcoal.  This  is  a  striking  example  of  a  material  in  which  half 
the  constituents  ( all  mineral )  can  only  be  detected  by  chemical 
analysis;  the  other  half  (all  vegetable)  by  the  microscope. 

Many  other  equally  striking  examples  of  the  interdependence  of 
these  two  applied  analytical  sciences  might  be  cited. 

The  point  now  arises  as  to  who  is  to  carry  on  these  two  lines  of 
investigation  so  dififerent  in  details  but  so  similar  in  purpose. 

One  plan  is  for  a  chemist  to  make  the  cliemical  analysis  and  a 
botanist  the  microscopical  examination.  This  plan  has  the  advantage 
that  each  can  confine  his  attention  to  one  specialty,  but  it  had  the 
disadvantage  that  the  close  partnership  between  the  two.  which  is 
essential  to  the  best  results,  outside  of  large  institutions,  is  both 
difficult  and  expensive.  Such  a  division  of  labor  would  usually  be 
as  imj^racticable  as  to  di\-ide  tlie  work  of  a  chennical  laboratory  l)c- 
tween  a  chemist  and  a  physicist,  the  former  conducting  the  precipita- 
tions and  other  chemical  processes,  the  latter,  polarizations,  determi- 
naticjus  of  specific  gravitw  refractive  index  and  the  like. 

The  rational  plan  is  for  one  man  to  master  both  lines  of  research. 
Such  a  man  need  not  execute  all  the  details,  l)ut  he  should  be 
thoroughl\-  ac(|uainted  with  them  and  should  inter])ret  the  results. 
W'q  will  call  him  an  anahst,  not  a  chemist  or  a  botanist,  and  his 
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lalx)raton'  an  analytical  laboratory,  not  a  chemical  or  botanical 
laborator}-.  His  equipment  should  consist  of  the  necessary  apparatus 
for  a  wide  \ariety  of  chemical  work  and  a  complete  microscopical 
outfit,  including  micro-reagents  and  a  set  of  standard  specimens 
of  economic  seeds,  roots,  barks,  fibers,  woods,  etc. 

But  in  order  to  have  workers  in  this  field,  we  must  have  suitable 
courses  of  instruction  in  our  schools  of  science.  The  subject  has  a 
recognized  place  in  many  continental  universities,  particularly  in 
the  schools  of  medicine,  phannacy  and  hygiene,  but  outside  .of  a 
few  institutions,  receives  little  attention  in  America. 

The  student  wlio  seeks  to  prepare  himself  for  this  field  should 
take  both  chemical  and  botanical  studies.  In  chemistry,  he  should 
study  the  branches  taught  in  a  well-regulated  chemical  course — 
elementary  chemistry,  qualitative  and  quantitative  analysis,  organic 
and  physical  chemistry,  and  so  on.  In  botany  he  should  take  up  suc- 
cessively elementary^  botany, systematic  botany  (at  least  of  the  phaner- 
ogams) and  vegetable  anatomy  and  physiology.  These  studies  are 
all  on  the  curriculum  of  everv^  college  and  school  of  technology, 
although  the  student  of  chemistry  does  not  usually  take  all  the 
botanical  studies  named.  Without  a  certaiin  amount  of 
botanical  training,  however,  a  chemist  is  no  more  fitted  to  take  u]) 
microscopical  analysis  than  a  botanist  without  chemical  training  is 
fitted  to  work  at  quantitative  analysis. 

After  his  preliminary  studies  in  chemistry  and  botany,  the  student 
is  ready  to  take  up  a  course  in  tb.e  methods  for  the  chemical  and 
microscopical  exaiuination  of  the  \arious  raw  materials  and  of  the 
products  derived  from  them.  This  course  should  be  so  arranged 
that  the  student  will  carry  along  his  chemical  and  histological 
practice  side  by  side,  as  he  must  do  afterwards  in  practical  work. 
For  example,  in  studying  the  cereal  grains,  he  should  devote  part 
of  his  time  to  the  methods  of  determining  water,  ash  (including  ash 
analysis),  protein,  fiber,  starch,  fat.  pantosans,  etc.,  and  another  part 
to  a  systematic  study  of  the  starches  and  the  histological  elements  of 
the  bran  coats  both  in  sections  and  in  powdered  form.  In  like 
manner,  he  should  take  up  a  chemical  and  histological  studv  of 
leguminous  seeds,  oil  seeds,  spices,  tea.  coffee,  cocoa,  drugs,  fibers, 
etc. 

His  work  in  the  chemical  laboratory  should  teach  him  not  only 
the  strictly  chemical  methods  but  also  the  use  of  the  polariscope. 
the  spectroscope  and  other  physical  apparatus,  and  his  microscopical 
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instruction  should  fit  him  not  only  to  differentiate  organized  forms 
but  other  characteristic  elements,  such  as  fat  crystals,  mineral 
crystals,  and  the  like. 

After  such  a  course,  he  should  be  able  not  only  to  undertake 
investigations  in  physiological  or  plant  chemistry  but  alsoi  the 
laboratory  work  of  an  official  food  department  or  a  custom  house, 
a  flour  mill,  a  brewery,  a  sugar  refinery,  a  candy  works,  a  fruit 
cannery,  a  drug  mill,  a  textile  mill,  a  paper  mill,  etc. 

It  is  my  firm  belief  that  courses  similar  to  that  outlined  should 
be  conducted  in  all  our  leading  universities  and  schools  of  tech- 
nology, and  the  student  should  be  taught  the  use  of  the  microscope 
in  conjunction  with  the  balance  in  solving  the  analytical  problems 
which  everv  dav  become  more  numerous  and  intricate. 


CORRESPONDENCE. 

AN    HISTORICAL    MEDICAL   EXHIBITION    IN    LONDON. 

For  the  first  time  in  21  years  the  International  Medical  Congress 
will  meet  in  London  in  the  summer  of  1913,  and,  in  this  connection, 
an  exhibition  of  rare  and  curious  objects  relating  to  Medicine, 
Chemistry,  Pharmacy  and  the  allied  sciences  is  being  organized  by 
Mr.  Henry  S.  Wellcome.  The. response  to  the  appeal  for  loans  has 
been  most  successful,  with  the  result  that  probably  one  of  the  most 
interesting  collections  of  historical  medical  objects  ever  gathered 
together  will  be  on  exhibition  during  the  meeting  of  the  Congress. 

Among  other  interesting  sections  is  one  including  the  medical 
deities  of  savage,  barbaric  and  other  primitive  peoples.  Through 
the  kindness  of  friends,  specimens  of  these  have  been  forwarded 
from  all  parts  of  the  globe,  but  there  are  still  many  gaps  to  be 
filled,  and  those  who  possess  such  objects,  and  would  be  willing  to 
loan  them,  should  communicate  with  the  Secretary  of  the  Exhibition, 
whose  address  is  given  below. 

Amulets,  talismans  and  charms  connected  with  the  art  of  healing 
will  also  form  another  prominent  feature  and  any  loans  of  this 
description  would  be  welcomed. 

In  the  section  of  surgery,  an  endeavor  will  be  made  to  trace 
the  evolution  and  development  of  the  chief  instruments  in  use  at 
the  present  dav,  and  it  is  desired  to  accumulate  specimens  of  instru- 
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merits  used  in  every  part  of  the  world  by  both  savage  and  civiHzed 
peoples. 

In  pharmacy  and  in  botany  special  exhibits  are  projected,  which 
will  include  models  of  ancient  pharmacies,  laboratories  and  curious 
relics  of  the  practice  of  alchemy  in  early  times.  Specimens  of 
ancient  and  unusual  materia  medica  from  all  parts  of  the  world  will 
also  be  exhibited. 

A  complete,  illustrated  syllabus  will  be  forwarded  to  anyone 
interested  on  application  to  the  Secretary,  54a,  W'igmore  Street, 
London,  W.  England. 

Dear  Sir: 

The  Council  on  Pharmacy  and  Chemistry  has  appointed  a 
Committee  on  Therapeutic  Research,  to  encourage  and  assist  the 
investigation  of  problems  which  promise  to  have  some  direct  practi- 
cal bearing  on  Therapeutics ;  especially  such  problems  as  require 
collaboration.  The  enclosed  reprint  will  give  you  some  idea  of 
the  objects  of  this  committee. 

The  Committee  would  be  pleased  to  receive  suggestions  from 
you ;  and  if  \  ou  should  be  doing  or  planning  any  work  along  this 
general  line,  the  Committee  would  be  glad  to  extend  any  assistance 
in  its  power.  It  would  also  invite  your  attention  to  the  enclosed 
suggestive  list  of  problems  which  appear  to  merit  investigation. 
Perhaps  you  may  find  there  some  topic  which  would  interest  you 
or  your  colleagues.  It  is  planned  to  entrust  the  responsibility  for 
each  investigation  to  experienced  men  who  will  be  free  to  plan  and 
conduct  the  research,  select  their  collaborators,  and  publish  the 
results.  A  limited  fund  has  lieen  appropriated  by  the  Association 
for  materials  and  technical  assistance.  The  results  may  be  re- 
printed in  the  "  Reports  "  of  the  Council,  or  in  special  monographs 
devoted  to  each  subject. 

Respectfully  yours, 

ToRALD  SoLi.MANN,  Chairman, 

David  L.  Edsall, 

R.  A.  Hatcher, 

W.  A.  PucKXRR,  Secretary.  535  Dearborn  Ave.  Chicago,  111. 
The  Committee  has  published  a  list  of  problems  suggested  for 
therajjcutic  investigation.     Some  of  the  subjects  which  are  under 
investigation  arc  the  following: 

Antiseptics  and  Gennicides  :    Standardization. 
Antiseptics,  Intestinal :   Efficiency  of. 
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Cardiovascular  Drugs :  Detailed  study  of  clinical  actions  by 
modern  methods. 

Chloroform :    Effects  of  Impurities. 

Digitalis  Group :    Cumulative  action  and  absorption. 

Iodides,  relative  efficiency  and  side  effects  of  organic  and 
inorganic. 

Phosphorus  Compounds :    Critical  literature. 

Salicylates  :   Causes  of  idiosyncrasy. 

Salicylates :    Comparison  of  natural  and  synthetic. 

[Editor.] 

BOOK  REVIEWS. 

Jahresbericht  der  Pharmazie,  herausgegeben  vom  Deutschen 
Apotheker  Verein.  Bearbeitet  von  Dr.  Heinr.  Beckurts  unter  Mit- 
wirkung  von  Dr.  H.  Frerichs  und  Dr.  H.  Enide.  46  Jahrgang,  191 1, 
Gottingen,  Vandenhoeck  &  Ruprecht,  1912. 

It  is  by  no  means  presumptuous  to  assume  that  pharmacists  who 
are  at  all  conversant  with  the  German  language  or  with  German 
pharmaceutical  literature  are  also  more  or  less  familiar  with  the 
Jahresbericht  der  Pharmazie.  To  pharmacists  who  know  the  book  it 
will  perhaps  not  be  necessary  to  say  that  the  Jahresbericht  for  191 1 
is  fully  equal  to  its  predecessors.  On  the  other  hand,  it  would  be 
futile  to  attempt  to  describe  to  pharmacists  who  are  not  familiar  with 
the  volumes  of  this  widely  known  annual  review  of  the  literature 
of  pharmacy,  such  a  wonderfidly  comprehensive  fund  of  information 
in  the  course  of  an  ordinary  book  review.  As  a  matter  of  record  it 
will  suffice  therefore  to  state  that  the  "  Jahresbericht  "  for  191 1  con- 
tains a  total  of  547  octavo  pages,  no  less  than  67  of  which  are  devoted 
to  a  comprehensive  double  aud  in  part  triple  column  index,  including 
ajjproximately  8,000  references.  In  conformity  with  previous  vol- 
umes the  material  is  arranged  under  the  general  headings :  I, 
Pharmacognosy;  II,  Pharmaceutical  chemistry;  III,  Organothcra- 
peutic  and  serum  ])reparations ;  I\^  Galenical  preparations;  V,  Medi- 
cal chemistry  ;  W,  Chemistry  of  foods  ;  VII,  Toxicological  chemistry. 
These  several  sections  are  followed  by  a  reflection  of  the  permanent 
literature,  on  pharmacy,  of  the  year  191 1,  and  the  very  complete 
and  comprehensive  index  referred  to  above.  An  occasional  typo- 
graphical error,  particularly  in  connection  with  the  names  of  Ameri- 
can authors,  is  somewhat  annoying  and  may  prove  misleading  to 
future  generations  of  pharmaceutical  workers  who  may  have  occasion 
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to  look  up  the  recorded  work  of  any  one  individual.  Aside  from 
comparatively  few  shortcomings  in  this  direction,  however,  the  book 
is  a  really  valuable  contribution  to  the  literature  of  pharmacy  and 
as  a  book  of  references  will  be  consulted  for  many  years  to  come. 

M.  I.  W. 

Digest  of  Laws  and  Regulations  in  Force  in  the  United 
States  Relating  to  the  Possession,  Use,  Sale  and  Manufac- 
ture OF  Poisons  and  Habit-forming  Drugs.  By  Martin  I.  Wil- 
bert  and  Alurray  Gait  Hotter.  Prepared  by  direction  of  the  Sur- 
geon General.     Washington,  Government  Printing  Ofifice,  1912. 

This  publication  appears  as  Public  Health  Bulletin  No.  56  and 
is  evidently  one  of  a  series  of  Bulletins  designed  to  present  a  com- 
parative reflection  of  laws  bearing  on  public  health  problems.  Pre- 
vious publications  enumerated  in  the  list  of  "  Public  Health  Bulle- 
tins "  include :  Analysis  of  the  laws  and  regulations  relating  to  the 
organization  powers  and  duties  of  health  authorities :  An  analysis 
of  the  laws  and  regulations  relating  to  vaccination :  An  analysis 
of  the  laws  and  regulations  relating  to  ophthalmia  neonatorum ;  and : 
A  digest  of  the  laws  and  regulations  relating  to^  the  reporting  of  cases 
of  sickness.  The  present  publication  is  of  immediate  and  direct 
interest  to  pharmacists  and  emphasizes,  more  than  any  one  other 
available  publication  the  pressing  need  for  greater  unifomiity  in 
Federal  and  State  laws  relating  to  the  manufacture,  sale  and  use 
of  poisons  and  habit-forming  drugs  as  well  as  a  correlation  of  the 
food  and  drug  laws  designed  to  restrict  the  sale  of  articles  that  may 
contain  or  be  contaminated  with  substances  that  can  properly  be 
considered  as  being  poisonous  or  deleterious  in  any  form. 

Some  idea  regarding  the  comprehensiveness  of  the  contained 
material  may  be  had  from  the  following  list  of  tables  that  are 
included  in  the  Introduction  : 

Table  showing  comparative  tmmber  of  cases  of  suicide  and  the 
number  of  deaths  from  acute  and  chronic  poisoning  and  from  alco- 
holism in  the  registration  area,  1900  to  1910. 

List  of  general  definitions  embodied  in  the  laws  designed  to 
restrict  the  sale  of  poisons. 

List  of  substances  enumerated  in  the  laws  designed  to  restrict 
the  sale  of  poisons. 

Table  showing  the  requirements  embodied  in  the  laws  designed 
to  restrict  the  sale  of  poisons. 

Table  showing  requirements  relating  to  the  practice  of  pharmacy, 
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embodied  in  the  several  laws  regulating  the  sale  of  poisons  and 
narcotics. 

Table  showing  the  requirements  embodied  in  the  laws  designed 
to  restrict  the  sale  and  use  of  cocaine  and  narcotics. 

Table  showing  the  requirements  relating  to  poisons  and  narcotics 
embodied  in  the  several  food  and  drug  laws. 

Table  showing  the  requirements  embodied  in  laws  designed  to 
restrict  occupational  intoxications. 

The  tables  are  followed  by  abstracts  and  references  to  Federal, 
State  and  Municipal  laws  and  regulations  relating  to  the  subject 
matter  of  the  Bulletin.  The  abstracts,  in  turn,  are  arranged  uni- 
formlv  under  the  headings :  Sale  and  use  of  poisons :  Sale  and 
use  of  cocaine  and  narcotics :  Drugs  to  be  announced  on  label : 
Poisons  in  articles  of  commerce  :  Occupational  intoxications  :  Methyl 
alcohol :  Sale  and  use  of  intoxicating  liquors :  Practice  of  Phar- 
macy :  and :  Standards  for  drugs.  All  of  the  contained  material 
is  reviewed  in  a  comparative  way  in  an  analytical  index  of  18 
double  column  pages.  As  pointed  out  in  the  introductory  paragraphs 
of  this  Bulletin  the  health  and  life  destroying  influences  of  poison- 
ous substances  are  a  more  potent  factor  in  undermining  the  public 
health  than  is  generally  appreciated  or  even  suspected,  despite  the 
more  than  8,000  deaths  annually  reported  as  being  directly  due  to 
the  ingestion  or  inhalation  of  poisonous  substances.  The  material 
presented  in  the  278  pages  of  the  pamphlet  under  discussion  should 
be  the  cause  for  a  public  awakening  to  the  possible  dangers  from 
the  promiscuous  sale  and  use  of  poisonous  substances  and  the  Bulle- 
tin should  serve  to  direct  the  attention  of  druggists  generally  to  the 
shortcomings  evidenced  in  the  several  State  laws,  and  lead  them  to 
insist  that  the  safeguards  for  the  protection  of  the  health  and  lives 
of  the  public  should  be  improved  and  strengthened  and  having  done 
this  they  should  insist  that  the  laws  be  strictly  enforced  so  that 
every  death  due  to  the  ingestion  or  use  of  a  poisonous  substance  be 
thoroughly  investigated  and  the  lilame  fixed  on  the  person  or 
persons  wdiose  laxity  in  selling  or  handling  the  poisonous  compounds 
is  at  fault. 

Copies  of  this  Bulletin,  in  the  limit  of  the  edition,  for  free  dis- 
tribution, may  be  obtainefl  by  addressing  the  "  Surgeon  General, 
U.  S.  Public  Health  Service,  Washington,  D.  C."  Additional  co])ies 
of  the  publication  may  be  procured  from  the  "  Superintendent  of 
Documents,  Government  Printing  Office,  Washington,  D.  C.,"  at 
25  cents  per  copy. 
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EWEN   McINTYRE.' 

Honorary   President,   College  of  Pharmacy  of  the  City  of 

New   York.- 

Tn  the  death  of  Mr.  Ewen  Mclntyre,  which  occurred  on  Wednes- 
day, January  8,  at  his  residence.  303  West  74  Street,  the  College 
of  Phannacy  suffers  ooie  of  the  most  severe  and  painful  losses  in 
its  history.  Mr.  Mclntyre  was  the  oldest  living  graduate  of  this 
School,  being  a  member  of  the  class  of  1847.  He  became  a  trustee 
of  the  College  in  1873,  vice-president  in  1874  and  president  in  1876, 
in  wliich  office  he  continued  until  1889.  ^^  then  again  entered  the 
board  of  trustees,  in  which  position  he  continued  until  1892.  In 
1904  he  was  elected  honorary  president  and  continued  to  fill  this 
office  until   the  occurrence  of  his  death. 

Mr.  Mclntyre  was  one  of  the  oldest  living  pharmacists  of  this 
citv.  if  not  actually  the  oldest.  When  he  established  his  pharmacy 
at  i8th  Street  and  Ih'oadway,  his  friends  considered  him  reckless 
in  moving  sO'  far  out  of  the  city,  where  residents  were  few  and 
scattered.  At  that  time  little  could  be  seen  from  his  front  door 
except  ])asture  fields,  enclosed  by  rail  fences.  During  that  period 
of  small  beginnings,  he  achieved  business  success  by  h  s  hab'ts  of 
economy  and  industry,  and  prepared  himself  to  take  full  advantage 
of  the  larger  opportunities  which  came  with  the  upward  growth  of 
the  citv.  He  withstood  successfully  all  fiuancial  storms  and  scored 
a  continuous  success,  retaining  to  the  last  his  ownership  of  the 
valuable  commercial  site  where  he  originally  located,  an  act  that 
well  illustrates  the  habit  of  persistency  and  permancnc\  that  charac- 
terized his  entire  life. 

His  high  and  infiuential  position  in  ]iharmacy,  national  as  well 
as  local,  did  not  cease  with  liis  retirement  from  active  business,  but 
continued  without  intermission  imtil  liis  death,  which  met  him  as 
honorary   ])resi(lent   of 'the   American    Pharmaceutical   Association. 

His  commercial  honesty  and  lionor  were  of  the  sterling  and 
severe  type  of  a  former  generation.  His  entire  professional  record 
fails  to  disclose  any  act  which  could  be  justly  characterized  as  dis- 
lionoral)le  or  improfessional.      He   was   recognized   far  beyond   the 


'  Reprinted   from   Columbia   University  Quarterly.  March,   1913. 
^  A   somewhat   detailed   hiographical   sketch   of  Mr.   Mclntyre  a]>iiears   in 
the    Druggist's    Circular    for    February,    1913. — Editor. 
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limits  of  the  pharmaceutical  world  as  a  business  man  of  sound 
credit  and  one  whose  word  could  be  trusted  to  the  uttermost,  and  in 
this  way  he  will  be  remembered  by  thousands  who  survive  him. 
To  the  physicians  of  this  city,  l\lr.  Alclntyre  has  always  been  known 
as  a  pharmacist  who  respected  the  proper  relations  between  the  two 
professions  and  who  represented  the  highest  ideals  and  excellence 
in  pharmaceutical  practice. 

It  was  Air.  Mclntyre's  discoveries  of  adulterated  dnigs  in  the 
New  York  market,  and  his  energy  in  directing  general  attention  to 
them,  which  led  to  the  hrst  federal  legislation  on  this  subject,  to 
the  official  inspection  of  drug  importations  and,  incidentally,  to  the 
formation  of  the  American  Pharmaceutical  Association.  Mr.  Mc- 
lntyre's interest  in  pharmaceutical  education  was  early  enlisted  and 
grew  steadily  with  his  indi\idual  development.  He  watched  its 
progress  as  a  national  institution,  while  he  worked  unremittingly 
for  its  local  advancement.  Perhaps  the  New  York  College  of 
Pharmacy  is  his  greatest  monument,  although  that  claim  may  well 
be  contested  by  the  American  Pharmaceutical  Association.  He  gave 
freely  of  both  his  time  and  money  to  protect  and  advance  it  at  many 
stages  of  its  career,  and  the  conservation  of  its  educational  ideals 
is  largely  attributable  to  his  steady  support  during  various  critical 
periods. 

One  of  the  most  striking  characteristics  of  this  really  great  man 
was  his  ability  to  so  easily  take  to  himself  each  newly  appearing 
generation,  while  retaining  all  of  value  that  he  had  gained  through 
his  acquaintance  with  those  who  had  preceded.  His  mind  refused 
to  bow  to  the  psychological  law  O'f  failure  of  the  aged  tO'  perceive 
the  new  while  clinging  tenaciously  to  the  memory  of  the  past.  He 
thus  secured  a  place  in  the  minds  and  hearts  of  the  latest  graduates 
in  pharmacy  that  was  hardly  less  secure  than  that  which  he  retained 
with  the  aged.  With  all  these  persons  he  will  continue  to  live  in  his 
death,  and  tlie  inilucnce  of  his  character  upon  their  li\es  nmst  con- 
tinue to  be  great. 

Mr.  Mclnt}re's  religious  life  was  oue  of  steadiness  and  con- 
sistency. He  li\e(l  his  belief.  Were  there  more  tt)  live  as  he  did, 
there  would  be  fewer  to  d()ul)t  the  sufficiency  of  Christianity  as  the 
dominant  power. 

Personally,  Mr.  Mclntyre  was  of  the  most  sweet  and  cheerful 
disposition.  Present  trouble  was  with  him  always  subiuerged  in  a 
confident  and  realizing  faith  in  the  future.     His  very  entrance  into 
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the  presence  of  discouragement  or  sadness  tended  to  dissipate  it. 
The  sight  of  his  smiling  face  and  the  grasp  of  his  hand  were  a 
never-faihng  stimuhis,  and  their  memory  is  an  abiding  reality. 

H.  H.  RusBY. 


A  TRIP  TO  EUROPE.^ 

During  the  last  decade  trips  to  Europe-  arranged  by  societies 
of  all  kinds  hav^e  been  undertaken  with  great  success.  Singing' 
societies,  veterans  of  the  German  army,  teachers'  associations,  and 
various  scientific  societies  have  visited  England,  France,  Germany 
and  other  parts  of  Europe  and  deri\  ed  nnich  pleasure  and  instruc- 
tion from  these  trips. 

These  visits  have  been  reciprocated  by  Europe,  and  a  number 
of  social  and  scientific  societies  from  England  and  Germany  have 
come  to  see  our  customs  and  institutions.  No  wonder,  therefore, 
that  American  pharmacists  should  also  think  of  such  a  journey, 
and  the  committee  appointed  by  Dr.  Ch.  E.  Klippert,  the  president 
of  the  German  Apotheker-Verein  of  New  York,  and  headed  by  Dr. 
W.  C.  Alpers  is  perfectly  timely.  Nor  can  there  be  any  doubt  that 
such  an  enterprise  can  best  be  undertaken  by  the  Apotheker-Verein, 
whose  meml)ers  all  speak  two  or  more  languages,  and  many  of  whom 
have  visited  Europe  repeatedly  and  are  therefore  familiar  witlf  the 
travelling  conditions  of  the  various  countries. 

The  idea  of  such  a  trip  by  pharmacists  is  not  new.  Some  years 
ago,  at  the  occasion  of  the  world's  fair  at  Paris,  the  American 
Pharmaceutical  Association  appointed  a  committee  to  submit  plans, 
to  visit  the  fair  in  a  body  and  hold  the  meetings  on  the  steamer 
(luring  the  trip  across  the  oceari.  Put  many  members  feared  that 
in  case  of  inclement  weather  these  meetings  might  prove  a  failure 
and  others  did  not  like  the  idea  that  pleasure  and  entertainment 
should  have  a  deciding  influence  on  the  selection  of  the  place  of 
meeting,  and  the  project  failed.  A  good  financial  ])lan  was  also 
lacking,  and  many  feared  the  height  of  the  expenses. 

Profiting  by  the  failure  of  that  venture  the  present  advocates 
of  the  plan  hope  to  avoid  these  cliffs.  In  the  first  place,  this  is. to 
be  a  general  enter]:)rise,  o])en  to  every  i)harmacist  and  his  friends, 
so  that  no  constitution  or  by-laws  of  any  existing  society  will  be 
interfered  Avith.     As  to  the  expense,  it  is  true  that  but  few  of  our 
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fellow-pharmacists  would  be  able  to  draw  the  full  amount — at  least 
$150  or  $200  for  each  person — out  of  their  business  at  one  time, 
but  with  the  aid  of  proper  financiering  this  sum  can  be  saved 
gradually.  Suppose  the  trip  will  take  place  in  two  years,  arrange- 
ments of  regular  monthly  contributions  can  be  made,  which  the  con- 
tributor may  withdraw  at  any  time,  if  he  will  not  join  in  the  enter- 
prise. Alonthly  payments  of  $5.00  would  accumulate  to  more  than 
half  the  required  sum,  and  $10.00  monthly  be  more  than  sufficient 
to  defray  all  expenses.  Everybody  knows  that  it  is  much  easier  to 
save  $10.00  a  month  than  to  draw  $200  at  one  time. 

The  trip  itself  would  serve  a  double  purpose;  first,  pleasure 
and  recreation,  and  second,  instruction  and  information,  and  each 
participant  can  follow  his  own  inclination  in  this  respect.  The 
most  beautiful  parts  of  England,  France  and  Germany — wherever 
the  trip  is  planned — will  be  selected,  and  each  one  given  full  occasion 
to  behold  and  admire  whatever  is  worth  seeing.  Side-trips  to  points 
of  interest  to  this  one  or  that  one  will  also  be  arranged.  It  may  be 
supposed  that  the  chemists,  pharmaciens  and  Apotheker  of  the 
respective  countries  will  contribute  their  share  to  the  enterprise 
of  the  guests,  so  that  the  object  of  recreation  will  fully  be  reached. 

At  the  same  time,  in  jjlanning  the  trip,  due  regard  will  be  paid 
to  infonnation  and  instruction.  Cities  with  world  renowned  chemi- 
cal factories,  like  Elberfeld,  Damistadt,  Hoechst,  Leipzig,  and  others 
will  be  visited,  in  order  to  give  the  travellers  an  insight  into  the 
magnitude  of  the  European  chemical  industry.  Also  universities  and 
schools  of  technology  that  possess  chairs  of  learning  or  laboratories 
of  particular  interest  to  pharmacists  will  not  be  omitted  and  these 
visits  will  be  of  particular  interest  to  our  teachers  and  professors. 

At  the  return  each  traveller  will  have  the  privilege  of  staying 
longer  with  friends  and  relatives  in  Europe  or  to  extend  the  trip 
to  other  countries.  We  believe  that  among  the  45,000  pharmacists 
of  the  United  States  a  sufficient  number  can  be  found,  whose 
"  Wanderlust  "  will  make  them  join  such  an  enterprise  and  we 
wish  the  appointed  committee  the  best  success. 


NEW  SOURCES  OF  TURPENTINE 

Turpentine  from  western  yellow  pine,  says  the  Department  of 
Agriculture,  can  be  put  to  the  same  uses  as  that  from  the  longfeaf 
pine  of  the  southeast,  which  furnishes  the  bulk  of  the  turpentine  of 
commerce.     Western  yellow   pine   forms   enormous   forests   in   the 
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Rocky  Mountain  and  Pacific  Coast  States,  while  the  supply  of 
longleaf  is  fast  melting  away.  A  product  very  similar  to  turpentine 
can  be  obtained  also  from  pinon  pine,  another  tree  common  in  the 
southwest. 

Careful  tests  made  by  the  Department  have  shown  that  the  yield 
of  turpentine  and  rosin  per  season  from  western  yellow  pine  in 
Arizona  is  only  two-thirds  that  from  the  southeastern  pine,  the 
difference  being  due  to  the  fact  that  the  season  of  flow  in  the  west  is 
about  25  weeks,  and  in  the  south  about  33  weeks.  During  the  Civil 
War,  when  turpentining  operations  in  the  south  had  virtually 
ceased,  some  operations  were  carried  on  in  California  to  meet  local 
needs.  But  with  the  return  of  the  southern  product  to  the  California 
market,  the  western  operations  were  abandoned. 

The  results  of  a  chemical  examination  of  the  oils  of  western 
yellow,  pinon,  digger,  sugar,  and  lodgepole  pines  which  have  just 
been  published  by  the  Forest  Service  in  an  official  bulletin  show  the 
possibilities  of  the  rosin  and  turpentine  from  western  yellow  and 
pinon  pines  as  a  supplement  to  the  present  supplies.  Economic 
problems  of  markets,  transportation,  and  labor  remain  to  be  solved. 
Information  as  to  how  the  Forest  Service  secured  the  yields  upon 
which  the  analyses  were  based  is  given  in  another  bulletin  on  the 
possibilities  of  western  pines  as  a  source  of  naval  stores. 


UTILIZATION  OF  ATMOSPHERIC  NITROGEN. 

A  bulletin,  giving  the  results  of  investigations  of  chemical  in- 
dustries made  by  Consul  Thomas  H.  Norton,  of  Chemnitz,  Germany, 
detailed  as  commercial  agent  of  the  Department  of  Commerce  and 
Labor,  has  been  issued  recently  by  the  Bureau  of  Foreign  and 
Domestic  Commerce.  It  is  entitled.  "  LRilization  of  Atmospheric 
Nitrogen,"  and  deals  with  the  efforts  that  are  being  made  to  release 
the  manufacturing  and  agricultural  interests  of  the  world  from  de- 
pendence upon  natural  sources  of  nitrates,  particularly  the  saltpeter 
deposits  of  Chile.  The  most  decided  progress  is  being  made  by 
chemists  in  Germany.  Scandinavia,  France,  Switzerland,  and 
Austria,  and  the  Inillctin  furnishes  as  accurate  and  comprehensive 
data  as  possible  of  the  results  thus  far  obtained  by  Euro])ean 
chemists  in  their  efforts  to  increase  the  sui)ply  of  nitrogen. 

Copies  of  this  bulletin  (Special  Agents  Series  No.  52)  may  be 
obtained  U])on  application  to  the  I'.nreau  of  I'oreign  and  Domestic 
Commerce,  at  Washington. 
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THE  ASSAY  OF  HYPOPHOSPHOROUS  ACID. 

By  Horace  North, 
Analyst  with  Lehn  &  Fink,  New  York. 

It  is  proposed  to  neutralize  hypophosphorous  acid  with  barium 
hydroxide,  collect  any  precipitate  that  forms  on  a  filter  and  weigh 
after  ignition.  The  weight  in  milligrams  per  gram  of  absolute  acid 
is  termed  the  barium  number.  By  this  means,  samples  containing 
excessive  amounts  of  foreign  acids  (sulphuric,  oxalic,  tartaric, 
phosphoric,    phosphorous)    are    readily    detected.      In    the    writer's 

Analyses  of  Commercial  Hypophosphorous  Acid. 


Sample 

Acidity  as  hypophosphorous 
acid 

Barium  number 

No.  3548 

No.  3592 

No.  3636 

No.  3979 

No.  4400 

No.  4634 

29 .  73  per  cent. 
31.33  per  cent. 
31  .42  per  cent. 
31.33  per  cent. 
31 .20  per  cent. 
31 .  19  per  cent. 

5-1 
6.9 
36.6 
12.3 
3-4 
4-4 

opinion,  an  acid  fit  for  use  in  medicinal  preparations  should  have 
a  barium  number  not  greater  than  5.  Analyses  of  six  commercial 
lots  are  given  in  the  table.  The  details  of  the  method  are  as  follows : 
Put  I  c.c.  of  h\i)Op]iosphorous  acid  in  a  tared,  stoppered  Erlen- 
mtyer  llask  and  weigh  accurately.  Add  20  c.c.  of  water  recently 
boiled  to  expel  CC)^  and  C(j<)led  and  a  few  (]ro])s  of  phenolphthalcin 
solution.  Titrate  the  li(|ui(l  with  ^  -,  l')a(()II)._,  ( standardi/ccd 
against  V.-.  l^'Cl)  until  a  ])tTmanciit  pink  color  is  ])roduce(l.  Put  the 
flask  in  a  water-oven  for  an  hour,  then  collect  any  precipitate  that 
may  ha\e  formed  on  a  7  cm.     Swedish  filter,  washing  with  hot  water 
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until  the  filtrate  no  longer  yields  any  turbidity  on  the  addition  of  a 
few  drops  of  dilute  sulphuric  acid,  and  burn  the  filter  in  a  platinum 
crucible.  Deduct  the  ash  of  the  filter  from  the  weight  of  the  residue. 
The  corrected  weight  in  milligrams  divided  by  the  weight  in  grams 
of  absolute  acid  indicated  by  the  titration  is  the  barium  number. 


CULTIVATION  OF  HYDRASTIS. 

By  John  O.  Baldwin. 

Hydrastis  Canadensis  L.,  Golden  Seal,  Fam.  R amine ulaceae, 
is  one  of  the  most  useful  and  valuable  plants  of  our  American  forests, 
and  so  fast  is  the  supply  diminishing,  that  a  few  men  have  undertaken 
its  cultivation,  what  success  this  enterprise  may  develop  is  for  time 
to  determine. 

I  shall  in  this  article  try  to  note  some  of  the  essential  require- 
ments necessary  to  the  growth  and  development  of  this  plant, 
referring  to  its  history  only  casually. 

A  few  years  ago,  as  an  experiment,  I  removed  a  few  wild  plants 
of  golden  seal  from  their  native  heath  to  a  portion  of  my  ginseng 
garden  which  at  the  time  was  vacant ;  the  behavior  of  the  plant  in 
this  experiment  was  eminently  encouraging,  and  I  accordingly  pro- 
ceeded to  gather  all  of  the  wild  roots  and  seed  which  I  could  find, — 
result — I  now  have  a  fine  stock  of  growing  plants  under  cultivation, 
but  none  for  sale  at  this  writing,  as  T  expect  to  further  enlarge  my 
beds  with  whatever  stock  I  may  find  which  will  do  to  remove  this 
season. 

The  natural  home  of  the  golden  seal  is  in  the  deep  shady  nooks 
of  our  American  forests,  where  the  soil  is  rich  and  soft  and  deep, 
and  the  moisture  and  the  drainage  are  in  its  favor, — where  once 
it  grew  in  profusion,  it  is  found  only  in  patches  now,  and  these 
small  areas  are  constantly  giving  away  to  only  here  and  there  a 
single  plant,  and  these  lingering  halos  of  a  past  wild  v.oodland  glory 
are,  year  by  year,  teaching  their  lessons  of  conservation  to  the 
student  and  grower. 

To  be  successful  in  the  growing  of  this  plant,  the  natural  condi- 
tions must  be  carefully  and  strictly  observed,  artificial  means  being 
employed  onlv  where  they  improve  upon  the  natural,  where  the 
plants  originally  grew,  and  then,  the  natural  conditions  should  not  be 
eliminated  or  overlooked. 
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Soil — Beds — Drainage. 


The  soil  of  my  beds  is  a  gravelly  sandy  loam  mixed  with  clay ; 
it  is  generally  speaking,  good  corn  ground,  sloping  to  the  north ; 
being  located  upon  a  bank  of  Tinker's  Creek  (in  northern  Ohio), 
but  above  the  tiood  line,  they  have  an  excellent  natural  drainage, 
which  is  necessary  in  the  growing  of  this  plant. 

I  work  the  soil  thoroughly  and  deeply,  in  the  fall,  throwing  out 
all  roots,  stone  and  coarse  material,  spading  in  well-rotted  barn- 
yard compost,  vegetable  leaf  mould,  or  rotten  sawdust ;  hence,  let 
the  beds  remain  until  spring,  again  giving  them  the  same  liberal 
treatment,  a  couple  of  weeks  before  setting,  giving  them  time  to 
settle  a  little  before  planting  out.  T  would  here  state  that  the  soil 
can  not  be  made  too  fertile  for  golden  seal,  neither  be  too  soft  for  a 
good  growth ;  it  is  a  hardy  feeder  and  depletes  soil  rapidly,  but  when 
it  is  well  fostered  and  nourished  it  basks  in  its  surroundings  and  is 
an  easy  plant  to  grow ;  therefore,  imitation  of  the  soil  like  unto  the 
plant's  forest  home  should  be  given  strict  observance  when  making 
the  beds  for  a  plant  whose  every  nature  is  wild,  and  whom  man  is 
trying  to  domesticate. 

Make  the  beds  four  feet  wide  for  convenience  in  working,  wider 
ones  are  harder  to  work  when  weeding,  seeding,  etc.  The  length 
of  the  beds  is  immaterial ;  they  should  be  spaded  and  respaded, 
before  plants  are  set,  should  be  thoroughly  worked  over  and  en- 
riched again  and  again,  this  treatment  insures  a  good  and  sturdy 
growth.  Be  sure  of  the  drainage,  for  the  plant  will  not  grow  where 
the  ground  is  wet,  if  there  is  no  good  natural  drainage,  provide  for 
the  same,  and  here  the  artificial  comes  in  ;  lay  a  row  of  two-  or  three- 
inch  tile  lengthwise  through  the  bed  with  plenty  of  fall  and  provide 
a  good  outlet  and  be  sure  this  is  open  at  all  times ;  this  drain  should 
be  about  sixteen  inches  below  the  surface  of  the  bed — in  the  plants' 
forests  home  the  drainage  was  largely  upward,  but  here  under 
culture  it  must  be  downward,  the  trees  and  herbage  of  the  woods 
absorbed  large  quantities  of  water,  but  under  artificial  shade  the 
drainage  of  surplus  water  must  be  gotten  rid  of  rapidly. 

Enrichment. 

I  have  never  used  anv  kind  of  commercial  fertilizer  upon  my 
garden — only  decayed  barnyard  compost,  rotten  sawdust,  and 
vegetable  leaf  mould.     Therefore  1  can  not  speak  intelligently  re- 
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garding  the  use  of  commercial  fertilizers  in  this  new  industry,  only 
as  I  have  obser\'ed  their  workings  upon  gardens  other  than  my  own. 
I  have  been  successful  in  growing  both  golden  seal  and  ginseng, 
and  have  never  had,  so  far  as  I  know,  any  disease  infest  my  garden, 
or  failure  in  any  way  so  far  as  disease  is  concerned,  having  employed 
the  above  enrichments  exclusively,  because  they  are  to  my  mind, 
more  natural  to  the  growth  of  the  plant.  Here,  let  me  give  the 
prospective  grower  a  word  of  caution ;  some  growers  advise  the  use 
of  hen  manure,  lime,  wood  ashes,  etc.,  etc.,  etc.,  but  I  do  not ;  the 
writer  experimented  with  these  during  the  past  season,  upon  a  small 
bed,  and  one  experiment  will  be  sufficient,  for  if  there  are  any  of  the 
beautiful  plants  left  after  such  a  holocaust,  it  will  be  a  miracle.  The 
nearer  to  nature  the  plants  can  be  produced,  the  more  satisfactory 
will  be  the  results  to  the  grower ;  remember  that  these  are  wild 
plants  and  they  are  not  to  be  domesticated  in  a  day  or  in  a  season ; 
their  nature  is  wild  and  their  growth  is  slow,  and  any  thing  which 
tends  to  thwart  or  interfere  with  nature, — in  other  words,  forcing  or 
''  hustling  "  them,  to  "  get  the  money," — usually  works  disaster  both 
to  plants  and  grower. 

Plants  and  Setting. 

I  aim  to  set  all  plants  that  I  possibly  can  in  the  spring,  so  soon 
as  I  can  find  them ;  the  month  of  May  is  the  banner  month  with  me, 
for  this  work,  although  I  have  set  plants  from  early  spring  to  late 
fall  with  fairly  good  results ;  the  month  of  May  I  find  by  experience 
the  best,  as  above  stated,  for  it  is  then  that  the  soil  works  best, 
there  is  just  the  right  amount  of  moisture  in  the  soil,  and  the  weather 
is  also  right  for  the  plants  to  grow  and  to  keep  on  growing  the  whole 
season  through,  very  few  of  them  wilting  after  being  set,  and  what 
few  do,  most  always  recover  in  a  short  time  and  grow. 

I  grade  my  plants  into  large,  medium  and  small,  or  into  grades 
of  three,  two  and  one  years ;  proceeding  to  set  the  largest  and  best 
ones  first,  and  so  on  down,  by  so  doing  T  save  all  pieces  which 
become  broken  in  handling,  which  are  also  valuable,  these  are  set 
with  the  small  and  one  year  roots  and  often  grow  into  good  plants 
later.  Golden  seal  roots  ma\-  l)c  l)r()kcn  up  and  ])lantcd  the  same  as 
the  potato  is  cut  and  planted,  only,  if  a  piece  is  minus  an  eye,  an 
eye  will  almost  invariably  form  and  produce  a  plant.  T  have  found 
plants  growing  from  the  thread-like  rootlets  left  in  the  ground  where 
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a  bed  had  been  dug  out  a  season  or  two  previous,  thus  proving  its 
sturdy  persistent  growth.  Starting  golden  seal  from  seed  is  a  very 
wearisome  task,  requiring  some  skill  and  considerable  patience,  for 
the  seed  are  very  slow  to  germinate,  yet  after  they  are  once  out  of 
the  ground,  and  after  the  first  season  they  do  very  well  with  a  little 
extra  care  the  second  year,  gaining  their  growth  rather  rapidly ; 
remove  from  the  nursery  bed,  to  the  permanent  bed  when  in  the 
second  season  of  their  existence ;  I  might  add,  never  try  to  stratify 
Hydrastis  seed,  have  a  bed  ready  and  sow  them  immediately  after 
picking,  covering  them  lightly.  In  setting  plants  take  a  board  four 
feet  long  and  eight  inches  wide,  and  lay  across  the  bed  to  stand  upon, 
so  as  not  to  tramp  the  bed  ;  the  edges  of  this  board  should  be  straight ; 
with  a  garden  trowel  make  a  trench  in  depth  necessary  to  the  size 
of  roots  to  be  set,  along  one  edge  of  the  board,  set  in  the  plants, 
packing  the  soil  firmly  around  them,  remove  the  board  the  width 
of  its  self  and  repeat  the  operation,  this  leaves  the  rows  about  eight 
inches  apart,  setting  them  six  inches  in  the  row ;  leave  the  surface 
of  the  bed  level,  after  which,  give  all  a  light  mulch  of  well  rotted 
horse  manure,  sawdust  or  forest  leaves,  to  help  hold  the  moisture 
during  the  long  hot  summer  days. 

Artificial  Shade  Best. 

The  common  slat  shed,  the  same  as  used  in  ginseng  culture, 
is  the  best  for  the  growing  of  golden  seal,  as  the  plants  grow  better 
under  this,  tlian  they  do  under  trees  and  vines,  as  they  have  the 
advantage  of  the  fertility  and  moisture,  which  trees  and  vines  would 
rob  them  of  during  the  growing  period,  the  i)lants  should  have 
every  advantage  conducive  to  their  growth  at  this  time,  because  this 
period  of  their  life  is  short ;  this  reason  alone  should  be  in  favor 
of  the  artificial  shade,  though  other  reasons  might  be  given. 

Mulch  [NG. 

Late  in  autumn,  before  the  ground  freezes,  I  cover  the  beds  with 
forest  leaves  to  the  depth  of  two  or  three  inches ;  it  has  been  my 
experience  that  a  too  deep  covering  does  more  harm  than  good, 
because  of  field  mice  burrowing  through  the  beds ;  when  digging 
roots  last  fall  (and  T  had  noticed  it  before),  I  found  quite  a  number 
of  roots,  especially  ginseng,  badly  gnawed  by  these  pests,  some  of 
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the  roots  were  nearly  eaten  entire,  I  began  an  investigation,  thinking 
that  perhaps  grubs  were  the  destroyers  and  yet  the  roots  showed 
teeth  markings  which  grubs  did  not  or  could  not  do,  at  last  I  found 
a  small  run-way  below  the  surface,  and  I  followed  this,  at  the  end 
of  it  I  found  a  nest  of  field  mice  huddled  away  as  coinfortable  as 
you  please,  with  pieces  of  ginseng  root  handy  for  the  next  meal — 
they  were  the  guilty  parties, — no  golden  seal  root  was  found  in 
this  nest ;  therefore  I  think  a  light  mulch  to  keep  the  frost  from 
heaving  the  roots  out  of  the  ground,  and  just  covering  enough  to 
protect  them  from  the  weather,  gives  to  me  the  best  satisfaction. 

Miscellaneous. 

I  do  not  wish  nor  is  it  my  intention  to  antagonize  anyone  engaged 
in  this  industry ;  I  have  only  spoken  here  a  few  words  based  upon 
my  own  experience ;  and  T  stand  ready  to  adopt  any  improvement 
which  gives  results  better  than  those  which  I  already  employ;  I  do 
not  say  that  my  ways  or  ideas  are  the  best,  but  I  do  claim  that  the 
things  which  I  have  worked  out  myself,  from  year  to  year,  are  the 
most  practical  and  are  of  the  most  value  to  me. 

There  is  a  tendency  of  a  number  to  go  into  the  growing  of 
Hydrastis,  let  me  say  to  them,  like  unto  the  army  who  a  few  years 
ago  undertook  ginseng  culture  and  failed,  that  there  is  something 
to  learn  in  this  business  before  success  is  attained,  unless  vital 
things  are  steadfastly  followed  in  the  growing  of  Hydrastis,  ruin 
will  be  the  result,  some  writers  seem  to  create  the  idea,  or  have  a 
tendency  to  leave  the  impression  that  the  cultivation  of  not  only 
Hydrastis,  but  of  other  drug  plants,  is  merely  a  haphazard,  "  happy 
go  lucky  "  kind  of  a  game,  where  one  may  with  little  effort  scatter 
a  few  seeds  upon  earth's  floor,  and  later  reap  a  bountiful  harvest, 
but  I  say  unto  all  concerned,  if  treasures  are  to  be  reaped  from  the 
golden  gathering,  long  earnest  and  persistent  effort  will  be  required 
before  the  reward  of  merit  is  obtained  ;  to  be  sure  a  crop  of  golden 
seal  can  be  grown  in  about  one  half  the  time  it  takes  to  produce  a 
crop  of  ginseng,  yet  the  grower  has  to  know  how  to  grow  it  to 
be  successful. 

Regarding  quantity,  a  goodly  number  of  acres  will  be  required 
before  the  supply  will  overstock  the  market ;  the  time  will  never 
be  again,  I  dare  say,  when  the  cultivated  root  will  be  in  quantity 
what  the  wild  produced.    There  will  always  be,  I  predict,  a  sale  and 
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at  a  good  price  for  all  that  the  grower  can  grow,  but  he  must  labor 
well  and  long,  and  in  patience  must  he  wait  for  it. 
TvviNSBURG,  Ohio,  February,  1913. 


TINCTURE  OF  IODINE.* 

By  L.  F.  Kebler, 
Chief  Drug  Division,  Bureau  of  Chemistry,  U.  S.  Department  of  Agriculture. 

This  commiodity  has  probably  been  examined  more  frequently 
than  any  other  simple  drug  offered  for  sale  by  the  retail  trade  and 
I  know  of  no  medicinal  agent  which  has  more  frequently  been  found 
wanting.  Observations  and  investigations  have  frequently  shown 
that  when  iodine  was  dissolved  in  simple  ethyl  alcohol  there  was  a 
great  tendency  for  the  iodine  to  be  changed  into  hydriodic  acid  and 
other  compounds  thus  actually  lowering  the  free  iodine  content  and 
the  diminution  increased  with  the  age  of  the  preparation.  Experi- 
ments conducted  to  obviate  this  difficulty  indicated  that  the  presence 
of  potassium  iodide  tended  to  inhibit  the  usual  combination  of  the 
iodine  and  thus  increase  the  stability  of  the  tincture.  The  method 
outlined  for  the  manufacture  of  this  commodity  by  the  last  (8th) 
revision  of  the  U.  S.  Pharmacopoeia  prescribes  the  use  of  a  certain 
amount  of  potassium  iodide.  The  shortcomings  of  the  tinctures 
available  on  the  market  have,  however,  not  been  materially  reduced. 
Almost  every  State  Board  which  has  taken  up  this  question  has 
found  that  a  large  number  of  the  samples  are  deficient  in  iodine 
content.  This  shortcoming  cannot  now  be  so  fully  ascribed  to 
deterioration,  neither  can  it  be  ascribed  tO'  difficulties  in  manufacture 
because  the  process  of  manufacture  is  extremely  simple. 

During  the  past  few  years  a  considerable  number  of  samples  of 
tincture  of  iodine  have  been  examined  in  the  Bureau  of  Chemistry. 
The  samples  shipped  into  interstate  commerce  were  found  to  comply 
closely  with  the  Pharmacopneial  requirements.  All  of  them  contain 
the  requisite  amount  of  potassiiun  iodide.  A  goodly  number  of 
samples  were  collected  in  the  District  of  Columbia  and  analyzed 
with  the  following  results : 

*  Read  before  the  City  of  Washington  Branch  American  Pharmaceutical 
Association,  February  12,  1913,  and  contributed  by  the  author. 
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Analysis 

OF  Tincture  of  Iodine 

Results. 

Iodine. 

Potassium  Iodide. 

Alcohol. 

Grams 

Per  cent. 

Grams 

Per  cent. 

Per  cent. 

Declaration. 

per  100  c.c. 

Variation'. 

per  100  c.c. 

Variationi. 

Volume. 

1.97 

715 

1-3 

74 

86 

Correct. 

3  42 

50 

None 

100 

93-5 

Not  declared. 

4.40 

36 

538 

7-5 

85 

Not  declared. 

504 

27 

None 

100 

94-4 

Not  declared. 

5.08 

26 

3  03 

40 

95 

Small  type. 

5  09 

26 

Trace 

100 

91 

Correct. 

536 

22 

2. 1 

58 

95 

Correct. 

5  52 

19-5 

5  ■  30 

6 

95 

Not  declared. 

5-57 

195 

5.84 

17 

93-5 

Not  declared. 

5.81 

15 

503 

None 

93-5 

Correct. 

5.88 

14-5 

None 

100 

95 

Not  declared. 

589 

145 

None 

100 

92.8 

Not  declared. 

6.06 

12.5 

6.82 

36 

94-5 

Correct. 

6.09 

II 

1 .02 

80 

93-5 

Not  declared. 

6. II 

10 

4-93 

I 

95 

Correct. 

6.18 

10 

5-37 

7 

91 

Correct. 

6.18 

10 

4-45 

II 

93 

Correct. 

6.24 

9 

432 

13 -5 

88 

Correct. 

6.29 

8 

2-79 

46 

91 

Not  declared. 

6.29 

8 

4.61 

8 

91 

Small  type. 

6.32 

8 

2.58 

48.5 

91 

Not  declared. 

6.34 

7-.'^ 

None 

100 

93-6 

Small  type. 

6.36 

7 

5 

3-84 

23 

93-5 

Not  declared. 

6.48 

5 

5 

4.92 

2 

95 

Correct. 

6.48 

5 

5 

3.81 

24 

88.5 

Correct. 

6.49 

5 

5 

5-34 

7 

95 

Small  type. 

6.73 

5 

6.52 

30 

95 

Correct. 

6.75 

5 

2.42 

515 

96 

Correct. 

6.76 

5 

3.82 

24 

85  50 

Small  type. 

6.78 

2.46 

51 

90.5 

Correct. 

6.80 

3  95 

21 

91 

Not  declared. 

6.80 

' 

3-49 

30 

86.5- 

Not  declared. 

6.84 

5  56 

II 

93 

Incorrect. 

6.85 

51 

2 

92.72 

Correct. 

6.90 

0.97 

80.5 

95 

Small  type. 

6.97 

5 

None 

100 

915 

Small  type. 

7.00 

2 

0 

5-79 

16 

91 

Not  declared. 

7  03 

2 

5 

5  52 

10 

91 

Small  type. 

7.04 

2 

5 

5  ■  <^"> 

None 

93-5 

Correct. 

7.18 

4 

5 

4-58 

8.5      . 

89 -5 

Correct. 

7.21 

4 

5 

517 

3 

90.5 

Correct. 

7.21 

4 

5 

5  67 

13  5 

88.50 

Not  declared. 

7  24 

5 

5 

5  14 

3 

90 

Not  declared. 

7.58 

10 

5 

5    <2 

2 

94-5 

Correct. 

7-95 

15 

6 

4-5" 

10 

86 

Not  declared. 

8.07 

17 

5 

4  38 

12.5 

90 

Small  type. 

8. II 

18 

3  •  86 

23 

91   50 

Not  declared. 

8. II 

18 

6 .  00 

20 

95 

Correct. 

8.37 

21 .9 

5-45 

9 

89 

Not  declared. 

9.26 

35 

5-23 

4-5 

895 

Not  declared. 

1  N.  B.   The  per  cent,  variation  in  above  analyses  is  calculated  to  the  nearest  half  per  cent. 
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The  pharmacopoeial  tincture  contains  "  about  "  6.86  grams  of  free 
iodine  and  5  grams  of  potassium  iodide  in  100  c.c.  The  range  of 
variation  (1.97  to  9.26  grams  per  100  c.c.)  is  certainly  remarkable. 
What  real  valid  excuse  can  be  oflfered  for  either  of  the  above  ex- 
tremes? Furthermore,  is  there  any  substantial  reason  for  some  of 
the  other  variations?  The  permissible  variation  from  the  standard 
must  be  met  sooner  or  later.  Shall  it  be  stringent  or  reasonable? 
If  reasonable  shall  the  variation  be  5  per  cent,  or  10  per  cent,  or  20 
per  cent.?  Considering  that  the  adjective  "about"  qualifies  the 
amount  of  free  iodine  that  should  be  present  in  the  tincture,  about 
60  per  cent,  exceed  a  5  per  cent,  variation,  40  per  cent,  a  10  per 
cent,  variation,  and  18  per  cent,  a  20  per  cent,  variation,  I  do  not 
believe  many  manufacturers  will  contend  for  or  advise  a  20  per  cent, 
variation  in  that  it  would  not  only  savor  of  carelessness  but  actually 
encourage  it.  Is  then  a  10  per  cent,  variation  either  way  from  the 
standard,  reasonable,  fair  and  just  to  the  manufacturer,  the  con- 
sumer, the  physician,  etc.,  or  is  it  desirable  to  be  more  stringent? 

Suggestions  are  invited  either  in  the  columns  of  this  journal  or 
otherwise.  The  free  iodine  is  the  essential  factor  of  this  tincture 
but  the  potassium  iodide  and  percentage  of  alcohol  must  also  be  con- 
sidered. The  conditions  noted  above  relative  to  the  variability  of  the 
free  iodine  also  holds  for  potassium  iodide.  The  variation  ranges 
from  no  potassium  iodide  to  6.82  grams  per  100  c.c.  Discussion  in 
this  connection  is  also  invited. 


THE  CHANGE  FROM  THE  OLD  TO  THE  NEW  BOTANY 
IN  THE  UNITED  STATES.^ 

By  W.  G.  Farlow. 

It  is  generally  known  that  in  the  seventies  there  was  a  sudden 
development  of  the  study  oif  botany  in  this  countr)-.  Just  how 
and  why  this  sudden  development  took  place  at  that  particular  date 
is,  I  suspect,  not  clearly  recognized,  at  least  by  our  younger  men. 
From  histories  and  reports  of  progress  they  can  learn  the  main 
facts,  but  those  who,  as  students  or  instructors,  have  lived  through 
the  transitional  period  when  the  old  botany  was  changed  into  the 

'Address  of  retiring  president  of  the  Botanical  Society  of  America, 
given  at  the  Botanists'   Dinner,  Cleveland,  January   i,   1913. 
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new  are  in  a  better  position  to  appreciate  the  underlying  causes. 
There  are,  however,  few  such  persons  still  living  and  the  small  num- 
ber is  not  wholly  due  to  the  normal  death  rate.  The  relative 
number  of  botanists  was  smaller  then  than  now  and  it  will  not  do 
to  assume  that  this  was  owing  solely  to  the  lack  of  attractions  in 
the  botany  of  the  day.  The  main  reason  was  that  one  could 
hardly  expect  to  earn  a  living  as  a  botanist.  When  I  graduated 
from  college  in  1866  and  wished  to  become  a  botanist,  Professor 
Gray  told  me  that  I  ought  to  study  medicine  first  because  the 
possibility  of  gaining  a  living  by  botany  was  so  small  that  one  should 
always  have  a  regular  profession  to  fall  back  upon.  In  fact,  at 
that  time  medicine  was  practically  the  gate  through  which  it  was 
necessary  to  pass  in  order  to  enter  the  field  of  botany.  Some 
years  later  De  Bary  told  me  that,  when  he  was  a  young  man,  there 
was  a  similar  state  of  things  in  Germany  and,  although  desiring 
to  devote  himself  to  botany,  he  had  to  study  medicine,  taking  his 
degree  in  1853.  In  1872,  however,  things  had  changed  in  Europe 
and  when  I  went  to  Strassburg  to  study  I  was  the  only  student 
in  De  Bary's  laboraton,^  who  had  studied  medicine.  The  others  had 
begun  the  special  study  of  botany  on  entering  the  university  and 
were,  although  no  older  than  I  was,  mitch  better  trained  in  botany. 

In  1866,  there  were  very  few  botanical  professorships  in  this 
country,  the  salaries  were  very  small  and  the  equipment  very 
shabby.  Gray  was  professor  at  Harvard,  D.  C.  Eaton  at  Yale 
and  Porter  at  Lafayette.  Torrey,  in  spite  of  his  distinction  as 
a  botanist,  really  depended  on  his  ;'Osition  as  a  chemist  for  his 
living.  The  comparatively  few  positions  in  government  and  state 
stations  offered  few  attractions  and  changes  were  frequent.  To 
a  young  man  the  prospect  was  not  assuring. 

If  we  look  further  and  ask  what  was  the  attitude  of  the  public 
towards  natural  science,  we  find  a  state  of  things  very  difficult  to 
appreciate  at  the  present  time.  This  can  be  illustrated  by  my  own 
experience  as  a  school  boy.  When  I  was  in  the  high  school  one  of 
the  books  we  had  to  study  in  the  upper  classes  was  Paley's  "Natural 
Theology."  You  may  perhaps  infer  from  this  that  the  object  was 
to  give  us  religious  instruction.  Not  at  all.  The  real  object  was  to 
smuggle  a  little  human  anatomy  into  the  schools.  This  was  the 
way  it  was  done.  Very  few  of  you  probably  ever  heard  of  Paley's 
"  Natural  Theology,"  in  its  way  a  remarkable  book.  In  the  open- 
ing chapter  Paley  supposes  that  a  man  walking  in  the  fields  finds 
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a  watch  on  tlie  ground.  He  sees  the  compHcated  machinery 
adapted  to  a  definite  purpose  and  therefore,  according  to  Paley, 
at  once  infers  that  it  must  have  had  an  intelHgent  creator.  How 
much  more  strongly,  therefore,  should  a  contemplation  of  the 
organs  of  the  human  body,  well  adapted  to  perform  special  func- 
tions, lead  us  to  believe  in  the  existence  of  an  intelligent  creator. 
Paley  then  proceeds  to  give  a  rather  mild  account  of  human 
anatomy  illustrated  by  plates  intended  to  impress  the  readers ;  a 
gliastly  head  with  the  cheek  dissected  to  show  the  parotid  gland  ;  and 
abdomen  with  the  lid  removed  to  show  the  bonbons  inside,  the 
stomach  and  spleen  ingeniously  arranged  so  as  to  show  also  the 
deeper  lying  organs,  etc.  Paley's  reasoning  does  not  now  seem 
altogether  convincing.  If  you  or  I  had  found  the  watch,  we  should 
have  seen  that  it  was  complicated  and  we  should  have  known  that 
its  purpose  was  to  show  the  time  of  day.  We  should  have  known 
also  that  it  had  been  made  by  a  watchmaker.  If,  however,  a 
savage  who  had  never  seen  or  heard  of  a  watch  had  found  one 
in  the  field,  he  woiild  have  been  mystified  by  the  mechanism  and 
would  not  have  had  the  least  idea  what  its  purpose  was.  Instead  of 
recognizing  an  intelligent  creator  he  would  have  regarded  the  watch 
itself  as  a  god. 

Now,  at  the  time  oif  which  I  am  speaking,  it  would  not  have 
been  proper  to  teach  anatomy  as  such  in  the  schools,  but  anatomy, 
so  far  as  it  served  to  show  the  goodness  and  intelligence  of  the 
creator,  was  quite  legitimate.  In  other  words  in  studying  natural 
history  one  must  never  forget  that  God  had  made  man  tO'  be  the 
centre  of  the  universe  and  all  other  things  had  been  arranged  for 
the  benefit  of  man,  and,  when  facts  to  the  contrary  appeared,  they 
must  be  properly  interpreted  or  denied.  Since  an  omniscient  and 
omnipotent  being  can  not  make  a  mistake,  all  the  species  of  plants 
created  in  the  beginning  must  forever  remain  as  they  were  created. 
With  this  simple  theory  of  living  things  people  were  perfectly  con- 
tented until  in  1859  the  "  Origin  of  Species"  fell  like  a  bomb  in 
the  camp  and  shattered  time-worn  theories.  That  the  variations 
and  adaptations  of  plants  and  animals  were  not  for  the  benefit  of 
man,  but  for  the  benefit  of  the  plants  and  animals  themselves,  was 
a  dreadful  heresy.  The  violence  of  the  controversy  caused  by 
Darwin's  great  work  was  something  oi  which  the  present  genera- 
tion can  have  no  conception.  It  was  at  its  height  when  I  was  a 
college  student.     Young    men    were    generally  inclined  to  accept 
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Darwin's  views,  and  in  our  college  natural  history  society  most  of 
the  meetings  were  spent  in  discussing  evolution.  Some  of  us  had 
really  read  the  *'  Origin  of  Species,"  but  all  were  ready  to  talk 
about  it.  The  older  men,  even  the  naturalists  by  profession,  were 
much  more  conservative.  A  few  adventurous  spirits  were  more 
Darwinian  than  Darwin  himself,  but  college  professors  had  to 
be  careful  in  what  they  said,  for  practically  the  whole  religious 
world  and  the  greater  part  of  college  graduates  were  not  ready 
then  to  accept  evolution.  The  bitter  feeling  of  the  anti-Darwinians 
continued  for  a  considerable  number  of  years,  as  is  shown  by  the 
following  instance.  A  little  more  than  twelve  years  after  the  ap- 
pearance of  the  "  Origin  of  Species  "  one  of  our  leading  universities 
wished  to  appoint  a  professor  of  zoology.  The  place  was  offered 
to  a  friend  of  mine  with  the  stipulation  that  he  should  never, 
directly  or  indirectly,  refer  to  evolution  in  his  lectures.  As  my 
friend  was  one  of  the  most  rabid  evolutionists  in  America,  the 
conditional  offer  seemed  amusing.  He,  of  course,  declined  and  the 
])lace  was  then  oft'ered  to  one  hardly  less  radical  in  his  views,  and 
was  again  declined.  It  was  rumored  that  the  place  was  offered 
to  a  third  person  and  again  declined,  but  I  have  no  direct  knowl- 
edge that  this  was  the  case.  The  present  incumbent,  I  presume, 
believes  in  evolution,  but  probably  no  one  has  ever  tal<en  the  trouble 
to  ask  hini  whether  he  does  or  not  for,  at  the  present  day  we 
should  no  more  think  of  asking  a  professor  of  zoology  whether  he 
believes  in  evolution  than  whether  he  is  the  fortunate  owner  of  a 
tooth-brush. 

At  a  time  when  many  of  the  leading  zoologists,  including  Louis 
Agassiz,  were  strongly  opposed  to  Darwin's  views,  the  botanist, 
Asa  Gray,  exerted  a  powerful  influence  in  converting  the  public 
to  the  doctrine  of  evolution.  His  simiiDle  and  attractive  style 
enabled  him  to  reach  an  audience  which  would  have  been  repelled 
by  the  dryness  generally  supposed  to  be  characteristic  of  scientific 
writings.  He  was  also  known  to  be  a  member  of  the  orthodox 
church  and  the*  good  religious  people  of  the  country  said :  "  If  the 
orthodox  Gray  sees  in  evolution  nothing  incoaisistent  witli  rexela- 
tion,  why  may  we  not  also  accept  it  ?  "  Furthermore,  Gray  did  not 
go  too  far  in  his  views,  whereas  some  of  the  evolutionists  started 
off  on  a  wild  sea  of  speculation  whither  the  public  would  not  be 
expected  to  follow. 

Having  tried  as  far  as  the  limited  time  allows  to  give  you  an 
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idea  of  the  attitude  of  the  puhHc  towards  natural  science,  at  the 
time  when  I  began  the  study  of  botany,  a  word  may  be  said  about 
the  botanical  instruction  in  colleges.  At  Harvard  botany  was  a 
required  study  for  the  whole  class  during  half  of  the  sophomore 
year.  The  text-bok  was  Gnay's  "  Structural  Botany."  Gray 
had  no  assistant.  To  require  botany  of  a  whole  college  class — I 
am  not  speaking  of  agricultural  schools — is  enough  to  condemn 
it  to  neglect  and  abuse.  This,  however,  can  be  said  of  college 
students.  If  their  instructors  do  not  interest  them  they  are  always 
able  to  amuse  themselves.  In  the  corner  of  our  lecture  room  was 
the  trunk  of  a  palmetto  whicli  had  been  used  to  grace  the  funeral 
procession  of  Calhoun  and  afterwards  given  by  Professor  Gibbs 
to  Gray  as  of  historical  as  well  as  botanical  interest.  It  was  the 
duty  of  the  athletes  while  the  attention  of  the  instructor  was 
diverted  to  seize  the  trunk  and  carry  it  to  the  entry  and  later  on  to 
start  it  rolling  down  the  very  winding  staircase.  This  method  of . 
studying  botany  I  discovered  later  was  not  confined  to  Harvard. 
Once  while  visiting  a  western  university  I  noticed,  to  my  sur- 
prise, a  cannon  ball  back  of  a  door.  I  asked  why  it  was  there  and 
was  told,  not  by  a  student,  but  by  the  instructor  himself,  that  dur- 
ing the  lectures  the  students  rolled  it  along  to  the  head  of  the 
staircase  when  gravity  was  left  to  do  its  perfect  work.  After- 
wards some  attention  was  paid  to  the  lecturer,  and  how  much  was 
learned  on  any  one  day  depends  on  how  early  in  the  hour  the  cannon 
ball  was  started  on  its  way.  Compulsory  botany  was  not  a  success. 
In  my  junior  year  eight  or  ten  students  who  really  wished  to 
study  botany  asked  Gray  to  give  them  some  instruction  in  system- 
atic botany  during  the  season  when  fresh  material  could  be  ob- 
tained. The  work  on  our  part  was  entirely  voluntary  and  in  ad- 
dition to  our  regular  work.  It  was  not  recognized  by  the  college 
and  we  received  no  credit  for  it  in  the  rank  list.  The  number  of 
voluntary  workers  was  reduced  to  two  in  my  senior  year,  when 
we  had  so  much  regular  work  as  to  leave  almost  no  spare  time. 
I  have  noticed  in  recent  years  a  growing  disposition  to  demand 
some  reward  in  the  shape  of  a  degree  or  a  certificate  of  some  kind 
for  any  work  done  outside  the  regular  curriculum.  To  do  work 
for  the  pleasure  of  adding  to  one's  knowledge  is,  I  regret  to  say, 
getting  to  be  a  sign  that  one  is  not  up  to  date. 

On  graduating  I  followed  Gray's  advice  and  entered  the  medical 
school,  hoping  sooner  or  later  to  be  able  to  return  to  botany.     The 
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opportunity  came  in  1870  when  Gray  returned  from  Europe.  Dur- 
ing his  absence  Horace  Mann,  Jr.,  who  had  been  taking  liis  place, 
died  and  I  was  then  appointed  assistant.  I  was  always  interested 
in  cryptogams  and,  had  it  been  possible  for  me  to  do  as  I  pleased, 
I  should  never  have  studied  anything  but  marine  alg?e  during  the 
rest  of  my  life.  It  became  my  duty  to  arrange  the  thallophytes 
of  the  Gray  Herbarium  and  the  work  I  did  was  radical,  I  assure 
you.  Not  knowing  that  Littleton  Island  was  near  the  North  Pole, 
but  supposing  it  to  be  somewhere  in  Long  Island,  I  arranged  into 
the  waste-paper  basket  a  number  of  rather  shabby-looking  algse 
which  I  afterwards  discovered  to  my  mortification  were  very  rare. 
It  did  not  take  long  for  me  to  find  out  that,  whatever  professors 
of  pedagogy  may  say,  one  can  aiot  teach  a  subject  without  knowing 
something  about  it.  But  where  was  I  to  go  to  study  cr}-ptogams? 
It  was  proposed  that  I  should  study  fungi  with  M.  A.  Curtis,  but 
he  died  in  1872.  For  marine  algae  I  had  to  depend  on  Harvey's 
"  Nereis  "  and  J.  G.  Agardh's  "  Species,"  works  which  were  not 
easily  followed  by  a  beginner,  with  occasional  reference  to  the  by 
no  means  exhilarating  "  Micrographic  Dictionary." 

Evidently,  I  must  go  to  Europe,  and  Germany  was  the  country 
whose  universities  offered  the  greatest  facilities  for  my  purpose. 
The  most  promising  were  those  of  Strassburg,  where  De  Bary  was 
professor,  and  Wuerzburg',  where  was  Sachs.  I  chose  the  former 
rather  at  a  venture.  The  other  botanists  there  were  Solms  and 
Fr.  Schmitz,  then  a  very  young  man  whose  work  had  been  in 
histology.  The  venerable  W.  P.  Schimper,  the  brwlogist  and 
paleontologist,  whose  valuable  herbarium  had  been  given  to  the 
university  before  the  Franco-German  war,  remained  in  charge  of  it 
and  gave  a  course  of  lectures.  My  fellow  students  were  Stahl, 
Rostafinski.  Gilkinet,  Suppanetz,  an  Austrian,  Kemienski,  who 
recently  died  at  Odessa,  Karl  Lindstedt  and  Doelbruck,  who  died 
young.  I  learned  that  I  was  not  the  first  American  who  had 
studied  with  De  ]>ary.  A  short  time  before,  while  he  was  pro- 
fessor at  Halle,  an  American,  T.  D.  Biscoe,  had  taken  a  course 
in  botany,  although  not  studying  botany  as  a  specialty.  The  only 
information  I  have  in  regard  to  Mr.  Biscoe  is  that  he  published 
a  paper  on  the  winter  state  of  our  duckweeds  in  the  American 
Naturalist  of  1873.  There  was  only  one  other  American,  a  law 
student,  at  Strassburg  when  I  arrived  there,  for.  to  the  surprise 
of  mv  fellow-liotanists  !  was  ni>(  willing  to  acknowledge  as  a  fellow- 
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countryman  a  Chilian,  whose  principal  occupation  seemed  to  be 
duelling  and  whose  English  vocabulary  was  limited  to  the  two 
words,    "  damn    Yankee." 

The  general  arrangements  at  Strassburg  were  the  same  tlien  as 
those  of  other  German  universities  at  the  present  time,  but  the 
method  of  working  in  the  laboratory  was  very  different.  I  was 
given  a  Chara  to  study  and  in  a  couple  of  hours  reported  tliat  I 
had  studied  it.  I  was  told  that  I  had  not  even  begun.  Studying, 
it  seems,  meant  that  I  must  make  sections  through  the  scheitel  and 
trace  the  successive  cell-formations.  But  how  was  I  to  make  a 
section  and  what  was  a  scheitel?  The  microtome  and  modern 
methods  of  imbedding  were  then  unknown  to  botanists  and  all 
sections  had  to  be  made  by  hand.  The  nearest  approach  to  im- 
bedding was  in  sectioning  small  objects  like  pollen  grains ;  a  few 
drops  of  mucilage  were  placed  on  a  cork,  the  pollen  mixed  with  it 
and  the  whole  allowed  to  harden.  Then  by  holding  the  cork  in  one 
hand  one  could  make  sections  of  the  pollen  if  one  were  lucky. 
The  student  of  the  present  day,  when  hand-sectioning  seems  almost 
a  lost  art,  does  not  realize  what  skill  in  sectioning  could  be  acquired 
by  practice,  but,  like  playing  on  a  musical  instrument,  constant  prac- 
tise was  needed  to  keep  one's  hand  in.  Modern  technique,  which 
was  borrowed  by  botanists  from  the  zoologists,  has  of  course  many 
advantages,  especially  in  cytological  work,  but,  for  certain  work, 
hand-sectioning  has  its  advantages,  as,  for  instance,  the  rapidity 
with  which  sections  can  be  made. 

If  I  was  fortunate  in  my  fellow  students  at  Strassburg,  in  one 
respect  I  was  less  fortunate.  At  the  time  De  Bary  himself  was 
at  work  on  his  "  Vergleichende  Anatomic,"  which  was  published 
in  1877.  Anatomical  studies  were  not  his  strong  point,  but,  in  an 
unguarded  moment,  he  had  promised  Hofmeister  that  he  would 
write  the  volume  for  his  series  and  he  felt  in  duty  bound  to  keep 
his  promise.  We  should  have  preferred  to  have  had  him  working 
on  the  mycological  subjects  in  which  he  excelled,  but  the  manage- 
ment of  cell  cultures  and  the  technique  required  in  such  investiga- 
tions were  taught  to  his  pupils.  Rostafinski  took  his  doctor's  degree 
while  I  was  in  Strassburg,  with  the  thesis,  "  Versuch  eines  Systems 
der  Mycetozoen."  The  monograph  of  that  group  did  not  appear 
until  1875.  I  happened  to  hear  De  Bary  and  Schimper  talking 
about  Rostafinski's  thesis,  which  they  thought  was  a  good  work, 
although  they  regretted  that  he  had  made  so  many  genera.     What 
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would  they  say  were  they  now  Hving,  when  it  ahiiost  seems  as  if 
we  were  trying-  to  create  a  new  genus  for  every  species? 

In  the  laboratory  1  noticed  that  the  students  seemed  to  refer 
frequently  to  a  book  of  which  1  had  never  seen  a  copy  or  even 
heard.  The  book  was  Sachs's  "  Lehrbuch,"  second  edition,  1870. 
I  bought  the  book  and  was  perfectly  amazed,  i  had  never  dreamed 
that  botany  covered  so  large  a  field.  The  "  Lehrbuch  "  was  an  ad- 
mirable summary  of  what  was  known  of  all  departments  of  botan}- 
up  to  that  date,  well  written  and  excellently  illustrated.  The  fourth 
edition,  which  appeared  while  I  was  in  Strassburg,  was  still  better. 
On  looking  at  the  second  edition  a  number  of  years  later,  I  noticed 
what  seemed  to  be  a  curious  omission.  No  mention  whatever  was 
made  of  bacteria.  In  the  fourth  edition  they  are  mentioned  under 
Schisomycctcs.  The  absence  of  reference  to  bacteria  in  the  earlier 
edition,  however,  was  not  an  omission.  There  were  no  bacteria  at 
that  date.  There  were  no  bacteria  until  Cohn  published  his 
"  Untersuchungen  iiber  Bacterien  "  in  1872.  The  fact  that  forty 
years  ago  Sachs  had  never  heard  of  bacteria,  while  to-day  life  has 
almost  become  a  burden,  one  hears  so  much  about  them,  is  a 
striking  instance  of  the  rapidity  of  development  of  a  subject  liaving 
a  practical  as  well  as  a  theoretical  value.  I  know  no  single  book 
which  has  had  so  great  an  influence  in  shaping  the  course  of 
modern  botany  as  Sachs's  "  Lehrbuch."  It  may  be  that  the  facts 
there  given  were  generally  known  in  (lermany,  but  they  were  not 
known  in  other  countries.  On  returning  home  by  way  of  England 
in  1874,  I  showed  my  copy  of  Sachs  to  several  English  Botanists 
and  it  was  evident  that  it  was  quite  new  to  them.  It  was  certainly 
unknown  in  America.  If  imitation  is  the  sincerest  flattery,  the 
value  of  Sachs's  "  Lehrbuch  "  was  quickly  recognized,  for,  using 
it  as  a  morlel  or  basis,  there  soon  appeared  a  large  number  of 
really  excellent  text-books  in  various  languages  in  w'hich  one 
recognized  Sachs  translated,  Sachs  condensed,  Sachs  diluted,  Sachs 
trimmed  to  suit  local  demands.  l'ul)lishers,  were  they  capable  of 
gratitude,  would  have  erected  a  monument  to  Sachs's  memory  long 
ago.  Draughtsmen,  on  the  other  hand,  had  little  reason  to  bless  his 
memorv.  Even  now  we  can  hardly  open  a  new  text-book  without 
seeing  the  inevitable  "  after  Sachs." 

One  evening  I  was  ])resent  at  a  dinner  given  by  De  Bary.  On 
that  gav  and  festive  occasion  I  heard  more  gossip  a1x»ut  botanists 
than    one   hears    even   at    a   meeting   of   the    Botanical    Socictv   of 
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America.  Aly  neighbors  kept  saying':  "  der  schmutzige  Kerl." 
On  asking  who  the  (Hrty  fellow  was,  they  said  Naegeli.  In  my 
innocence  I  inquired  what  Naegeli  they  meant.  They  an- 
swered "  Der  Naegeli."  Even  starch  could  not  save  his 
reputation,  and  they  proceeded  to  tell  not  one  but  many  tales 
which  I  know  you  are  dying  to  hear  but  which  1  am  not  going 
to  tell  you.  What  I  wish  to  say  is  this :  At  the  same  dinner  some 
one,  possibly  Rostafinski,  spoke  of  a  certain  Strasburger,  a  botanist. 
I  understood  him  to  refer  to  some  botanist  living  in  Strassburg 
and  asked  his  name.  I  was  told  that  he  was  a  Pole  named  Stras- 
burger who  lived  not  in  Strassburg  but  in  Jena  and  had  written  a 
work  which  showed  him  to  be  a  promising  young  man.  That  was 
the  first  time  that  I  had  heard  of  Strasburger,  who  had  not  then 
begun  his  work  in  cytology.  The  promise  was  fulfilled  and  the 
}oung  man  of  1873  became  one  of  the  bright  lights  of  the  botanical 
world.  At  the  close  of  his  long  but  too  brief  career  he  left  a 
brilliant  school  in  a  department  of  botany  which  he  had  created  and 
of  which  he  remained  until  his  death  the  leading  spirit.  Fortunately 
we  have  with  us  a  younger  generation  admirably  qualified  to  con- 
tinue the  work  which  he  began. 

For  the  last  twenty  years  most  young  American  botanists  have 
thought  it  necessary  to  study  in  Germany  to  complete  their  educa- 
tion, but,  when  I  returned  in  1874,  I  was  looked  upon  very  much 
as  one  would  be  who  had  returned  from  a  journey  in  Tliibet  or 
Central  Africa.  Things  had  changed.  The  country  had  recovered 
from  the  effects  of  the  Civil  War,  money  was  more  abundant  and 
more  could  be  spent  on  science.  New  professors  were  appointed 
in  the  colleges  and  courses  for  the  instruction  of  school  teachers 
in  lx)tany  and  zoology  were  provided  by  private  individuals.  I 
have  time  only  to  refer  to  one  curious  episode  in  the  development 
of  botany  in  America.  I  refer  to  what  may  be  called  the  biological 
epidemic  which  broke  out  soon  after  I  returned  to  America  and 
threatened  for  a  time  to  drive  botany  from  the  field.  If  at  some 
future  time  some  one  ventures  to  write  a  book  on  the  abuse  of  the 
"  ologies  "  the  chapter  on  biology  will  be  the  most  interesting.  As 
far  as  I  can  make  out,  as  originally  used,  biology  did  not  differ 
much  from  physiolog^^  The  laboratory  manual  of  Huxley  and 
Martin  was  planned  to  correct  the  common  idea  that  botany  and 
zoology  consisted   in   the  description   (jf  different   species  of  ])Iants 
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and  animals,  whereas  in  reality  they  are  the  study  of  plants  and 
animals  in  all  their  relations  to  one  another  and  to  their  surround- 
ings. Huxley  and  Martin's  book  was  extensively  used  in  this 
country  and  was  in  many  ways  excellent.  The  criticism  might  be 
made  that  it  was  not  well  proportioned.  Without  saying  that  it  was 
all  lobster,  there  was  so  much  lobster  and  so  little  of  plants  that 
there  was  not  enough  to  make  a  good  lobster  salad.  Soon  it  be- 
came the  habit  of  young  persons  who  knew  precious  little  about 
either  plants  or  animals  to  call  themselves  biologists,  disdaining  to 
be  called  botanists  or  zoologists.  It  does  not  follow,  however,  that 
because  one  is  neither  a  botanist  nor  a  zoologist  one  is  to  be  con- 
sidered a  biologist.  Trustees  of  colleges  and  similar  institutions 
were  given  to  understand  that  a  superior  race  of  beings  had  arisen, 
the  biologists,  and  that  botanists  and  zoologists  liad  had  their  day. 
Colleges  being  always  impecunious,  this  information  was  gladly 
received  by  their  governing  boards.  By  caUing  their  zoologists 
biologists  they  could  escape  appointing  professors  of  botany.  This 
clever  device  for  saving  a  salary  worked  very  well  for  a  few  years, 
but  at  last  it  became  evident  that  the  teaching  by  a  zoologist  with 
the  aid  of  a  text-book,  how  to  distinguish  a  yeast  cell  from  a  fern 
prothallus  and  a  fern  prothallus  from  a  germinating  bean,  was  not 
all  that  was  wanted  in  our  colleges,  although  it  might  have  been 
sufficient  in  a  kindergarten.  The  epidemic  of  biology,  although  it 
hindered  for  a  time  the  development  of  botany  in  England  and 
America,  fortunately  never  spread  to  other  countries. 

Although  garrulity  is  the  privilege  of  old  age,  I  feel  that  I  am 
still  too  young  to  take  up  more  of  your  time  this  evening.  This 
occasion,  in  which  the  body  as  well  as  the  soul  naturally  participates, 
seemed  to  me  to  call  not  so  much  for  a  formal  historical  account 
of  botany  in  miy  day  as  for  a  series  of  personal  reminiscences, 
more  or  less  anecdotical  in  form,  which  would  throw  a  little  light 
gained  from  the  experience  of  one  who,  although  he  has  lived 
long,  hopes  that  he  has  not  outlived  sympathy  with  the  present,  on 
some  of  the  steps  by  which  our  present  advanced  position  among 
the  botanists  of  the  world  has  been  reached.  It  has  been  my 
fortune  to  see  the  old  order  of  things  overturned  by  the  appearance 
of  the  "  Origin  ol  Species  "  which,  by  freeing  science  from  the 
fetters  of  a  semitheological  bias,  opened  the  way  to  a  free  scientific 
study  of  the  distribution  of  plants  and  animals  and  the  great  ques- 


^^ApXms^""'}       Constituents  of  Taraxacum  Root.  165 

tions  of  heredity  and  evolution.  To  most  of  you  this  great  change 
is  only  a  historical  fact.  To  nie  it  is  a  living  memory.  I,  who  was 
almost  the  first  American  student  to  seek  the  benefit  of  botamical 
instruction  abroad,  have  lived  to  see  the  time  when  a  very  large 
number  of  our  botanists  have  brought  back  to  America  the  best  that 
Europe  had  to  ofifer.  There  was  a  time  when  our  botany  might 
have  been  said  to  bear  the  mark  "  made  in  England."  In  more 
recent  years  it  may  be  said  to  have  been  "  made  in  Germany."  There 
are  some  patriotic  souls  who  hope  that  the  time  will  come,  if 
it  has  not  already  come,  when  we  may  say  "  made  in  America." 
I  do  not  share  their  feeling.  To  me  it  seems  that  botany  is  destined 
to  become  more  and  more  widely  diffused  until  it  becomes  world- 
wide and  it  will  be  enough  if  we  contribute  our  proper  share  to  the 
general  stock.  I  have  lived  to  see  the  growth  of  several  branches 
of  botany  which  practically  were  not  studied  at  all  when  I  was 
young.  Bacteriology  and  cytology  are  of  recent  origin.  Plant 
physiology  has  been  with  us  a  child  of  slow  growth,  but  it  frequently 
has  been  the  case  that  the  strongest  men  have  been  slow  in  their  de- 
velopment. Plant  pathology-  from  a  crude  and  semi-popular  be- 
ginning has  become  an  exact  science  in  whose  study  and  practical 
application  we  have  already  surpassed  other  nations.  When  this 
society  meets  forty  years  hence,  I  shall  not  be  present.  Few  of  you 
will  be  present.  But  whatever  of  progress  the  speaker  on  that 
occasion  may  be  able  to  report  will  be  the  result  of  a  gradual  de- 
velopment. It  can  hardly  be  expected  that  he  will  have  to  record 
any  such  radical  and  complete  transformation  as  it  has  been  my 
privilege  to  present  to  you  this  evening. 
Harvard  University. 


THE  CONSTITUENTS  OE  TARAXACUM  ROOT.^ 
By  Frederick   Belding   Power  and  Henry  Browning,  Jr. 

The  root  of  the  common  dandelion  {Taraxacum  officinale,  Wig- 
gers)  appears  to  have  been  employed  medicinally  for  several 
centuries,  and  it  still  maintains  a  place  in  the  more  important 
national    Pharmacopoeias.     It    is    therefore    somewhat    remarkable 

*  From  Trans.  Chem.  Soc.  1912  (vol.  loi)  pp.  241 1-2429. 
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that  up  to  the  present  time  so  little  of  a  definite  nature  should  be 
known  respecting  its  constituents,  for,  apart  from  the  observed 
presence  of  inulin — which  is  common  to  the  family  of  Conipasitcr — 
loevulin,  and  such  ordinary  constituents  of  plants  as  sugar,  resin, 
and  mucilage,  no  well-characterised  compound  has  hitherto  been 
isolated  from  this  root. 

Polex  {Arch.  Pharni.,  1839,  19^  50)  has  stated  that  on  boiling  the 
milky  juice  of  taraxacum  with  water,  filtering  and  concentrating 
the  liquid,  a  crystalline  substance  was  obtained  which  was  spar- 
ingly soluble  in  cold  water  but  readily  so  in  boiling  water,  alcohol, 
or  ether,  and  possessed  an  agreeably  bitter,  somewhat  acrid 
taste.  This  substance  was  termed  "  taraxacin."  but  no  analysis, 
melting  point,  or  other  characters  were  recorded  which  would  serve 
for  its  identification.  It  was  also  noted  by  Polex  {loc.  cit.)  that  the 
resinous  and  albuminous  material  which  separated  on  heating  the 
milky  juice  to  boiling,  when  extracted  with  alcohol,  yielded  a 
substance  which  cn^-stallised  in  a  white,  caulifiower-like  form. 

Kromayer  {Arch.  PJiann.,  1861,  105,  6)  examined  the  dried 
milky  juice  of  the  plant,  for  which  he  proposed  the  name  "  leonto- 
donium."  From  the  portion  of  this  which  was  soluble  in  water 
he  obtained  some  crystals  mixed  with  amorphous  material,  but  did 
not  succeed  in  isolating  the  so-called  "  taraxacin."  The  portion  of 
the  dried  milky  juice  which  was  insoluble  in  water  yielded,  on 
extraction  with  alcohol,  "  tasteless,  spherical  granules,"  which  the 
author  designated  as  "taraxacerin."  An  analysis  (€=79.44; 
H=:i2.69  per  cent.)  was  recorded  of  this  substance,  but  no  melting 
point,  and  to  it  the  formula  C^i.Hj-oOn  (or  the  simpler  expression 
QHigO)  has  since  been  assigned. 

It  is  apparent  from  present  knowledge  that  the  so-called  "  tarax- 
acin "  and  "  taraxacerin "  of  the  above-mentioned  authors  could 
not  have  been  pure  or  homogeneous  substances.  The  statements 
which  have  subsequently  been  recorded  in  the  literature  respecting 
the  proportion  O'f  "  taraxacin  "  in  taraxiacinnj  root,  with  the  assump- 
tion that  it  represents  a  distinct  l)ittcr  ]irinciple,  are  therefore  quite 
illusory. 

L.  E.  Savre  has  more  recently  contributed  a  number  of  papers 
on  the  subject  of  taraxacum  (Proc.  .-Imcr.  Pharni.  Assoc.  1893, 
p.  yy;  1894,  p.  241;  1895,  p.  203;  1896,  p.  160;  1897,  p.  223; 
1898,  p.  341),  but  his  investigations  do  not  appear  to  have  resulted 
in  the  isolation  of  anv  definite  constituent  of  the  root. 
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The  question  regarding'  the  occurrence  of  mannitol  in  taraxacum 
root  was  investigated  many  }ears  ago  by  T.  and  H.  Smith  {Plianu. 
/.,  1849,  8,  480),  who  conchisively  proved  that  this  compound  does 
not  pre-exist  therein,  but  that  it  is  formed  when  an  extract  of  the 
root  undergoes  the  so-called  mucous  or  viscous  fermentation.  Its 
formation  under  these  conditions  would  appear  to  permit  of 
explanation  b}-  the  fact  that  taraxacum  root  contains  an  abund- 
ance of  inulin,  which.  011  hydrolysis,  is  converted  into  l?evulose, 
and  the  latter,  by  the  special  fermentative  process  referred  to, 
becomes  reduced  to  mannitol.  The  above  observation  has  now  also 
been  confirmed  by  the  present  authors,  inasmuch  as  no  trace  of 
mannitol  could  be  isolated  directly  from  the  root  employed  for  this 
research. 

While  the  present  investigatioai  was  in  progress  it  has  been 
recorded  (Brit.  Med.  J.,  May  25th,  1912,  p.  1181)  that  the  use  of 
taraxacum  in  cases  of  cancer  has  been  attended  with  remarkably 
beneficial  results,  and  shortly  afterwards  (ibid.,  July  13th,  1912, 
p.  97)  attention  was  directed  to  the  use  of  choline  in  the  treatment 
of  this  disease.  Additional  interest  is  imparted  to  these  two  quite 
independent  observations,  especially  when  considered  conjointly, 
by  the  fact  that  taraxacum  root  has  now  been  found  to  contain 
choline.  The  various  other  well-defined  compounds  which  have 
been  isolated  are  summarized  at  the  end  of  this  paper. 

Experimental. 

The  material  employed  for  this  investigation  consisted  of  the 
best  quality  of  English  taraxacum  root,  which  was  collected  in 
the  autumn  of  191 1,  and  kindly  supplied  to  us  by  Messrs.  W. 
Ransom  and  Son,  of  Hitchin. 

A  small  portion  (25  grams)  of  the  ground  root  was  treated  with 
Prollius'  fiuid,  and  the  resulting  product  tested  for  an  alkaloid 
with  the  usual  reagents.  The  reactions  obtained  were  so  slight 
as  to  indicate  the  presence  of  not  more  than  traces  of  an  alkaloidal 
substance. 

Another  portion  (20  grams)  of  the  ground  material  was  succes- 
sively extracted  in  a  Soxhlet  apparatus  with  various  solvents,  and 
the  resulting  extracts  dried  in  a  water-oven  until  of  constant 
weight : 
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Petroleum   (b.  p.  35 — 60°)   extracted  0.28  gram  =    1.40  per  cent. 

Ether     extracted  0.06  gram  =   0.30  per  cent. 

Chloroform     extracted  0.05  gram^    0.25  per  cent. 

Ethyl    acetate    extracted  0.34  gram  ^    1.70  per  cent. 

Alcohol     extracted  2.33  gram  =  11.65  per  cent. 

Water    extracted  10.20  gram  =  51.00  per  cent. 

Total  13.26  grams^=66.3     per  cent. 

In  order  to  ascertain  whether  an  enzyme  were  present,  200  grams 
of  the  air-dried  root  were  extracted  with  cold  water,  and  to  the 
clear,  filtered  liquid  about  twice  its  volume  of  alcohol  was  added. 
A  slight  precipitate  was  thus  produced,  which,  when  collected  and 
dried  in  a  vacuum  over  sulphuric  acid,  could  be  reduced  to  a 
brown  powder.  This  product,  which  amounted  to  0.85  gram,  very 
slowly  hydrolysed  amygdalin,  and  thus  possessed  some  enzymic 
activity. 

For  the  purpose  of  a  complete  examination  of  the  constituents  of 
the  root,  22.9  kilograms  of  the  dried,  ground  material  were  ex- 
tracted by  continuous  percolation  with  hot  alcohol.  After  the 
removal  of  the  greater  portion  of  the  alcohol,  7.3  kilograms  of  a 
viscid,  dark-colored  extract  were  obtained. 

One  kilogram  of  the  alcoholic  extract,  representing  about 
3.14  kilograms  of  the  root,  was  examined  for  sucrose  by  the  follow- 
ing method :  The  extract  was  first  mixed  with  water  to  separate 
the  resin,  which  was  incorporated  with  the  larger  portion  subse- 
quently obtained,  and  designated  as  (B).  The  filtered,  aqueous 
liquid  was  then  treated  wath  an  excess  of  milk  of  lime,  again 
filtered,  and  the  alkaline  filtrate  saturated  with  carbon  dioxide. 
This  liquid,  after  filtration,  was  evaporated  under  diminished 
pressure  to  the  consistency  of  a  syrup,  and  the  latter  treated  with 
successive  portions  of  alcohol  until  a  product  was  finally  obtained, 
which  dissolved  completely  in  alcohol  of  about  85  per  cent,  strength. 
The  solution  of  this  product,  when  decolorised  with  a  little  animal 
charcoal  and  kept  for  several  months,  deposited  no  crystalline 
substance,  and  there  was  therefore  no  indication  of  the  presence  of 
sucrose. 

DlSTILL.MIOX    OF   THE    ExTR.XCT    WITH    StE.\M.     SeP.\R.\TI0N    OF    AN 

Essential  Oil. 

Tlie  entire  remaining  portion  (6.3  kilograms)  of  the  above- 
mentioned  alcoholic  extract  of  the  root  was  mixed  with  water,  and 
distilled  in  a  current  of  steam.   The  distillate  was  extracted  with 
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ether,  the  ethereal  liquid  dried,  and  the  solvent  removed,  when  a 
small  amount  of  a  dark  yellow  essential  oil  was  obtained.  This 
oil  had  a  strong,  persistent  odor,  and  gave  the  color  reaction  for 
furfuraldehyde. 

Non-volatile  Constituents  of  the  Extract. 

After  the  above-described  operation  there  remained  in  the  distil- 
lation flask  a  dark-colored  aqueous  liquid  {A),  together  with  a 
quantity  of  a  soft,  somewhat  oily  resin  (5).  The  resinous  material, 
the  separation  of  which  was  attended  with  considerable  difficulty, 
was  finally  washed  thoroughly  with  warm  water,  and  the  washings 
added  to  the  main  portion  of  the  aqueous  liquid. 

L 

Examination   of  the  Aqueous  Liquid    (A). 

The  aqueous  liquid,  after  concentration  under  diminished  pres- 
sure, was  extracted  many  times  with  ether.  These  ethereal  liquids 
were  united,  the  greater  portion  of  the  solvent  removed,  and  the 
residue  mixed  with  about  an  equal  volume  of  light  petroleum 
(b.  p.  35 — 50°),  when  a  red  oil  was  deposited.  On  decanting 
and  concentrating  the  supernatant  liquid,  and  again  treating  it 
with  light  petroleum,  further  small  quantities  of  red  oil  were 
obtained,  which  were  added  to  the  first  portion.  The  mixture  of 
ether  and  light  petroleum  was  finally  evaporated,  the  residue  dis- 
solved in  ether,  and  the  ethereal  liquid  shaken  successively  with 
aqueous  ammonium  carbonate,  sodium  carbonate,  and  sodium 
hydroxide.  Each  of  these  alkaline  liquids  was  acidified,  extracted 
with  ether,  and  the  solvent  evaporated. 

Isolation  of  p-Hydroxyphenylacetic  Acid, 
CeH,(OH).CH,.CO,H. 

The  product  obtained  from  the  above-mentioned  ammonium 
carbonate  extract  was  a  dark  yellow  oil.  This  was  treated  with  hot 
water  and  a  little  animal  cliarcoal,  and  the  liquid  filtered,  when,  on 
cooling,  a  gum-like  mass  separated,  which  gradually  became  crystal- 
line. After  recrystallisation  from  benzene  containing  a  little  ethyl 
acetate,  a  verv^  small  amount  (about  0.05  gram)  of  an  acidic  sub- 
stance was  obtained,  which  separated  in  colorless  needles,  melting 
at  144 — 145°.  The  above-mentioned  red  oil,  which  was  deposited 
by  the  addition  of  light  petroleum  to  the  concentrated  ethereal 
liquifl,   was   redissolved  in   ether,   and   extracted    successively    with 


I/O  Constituents  of  Taraxacum  Root.        {^'^\\^\\'^r'^ 

aqueous  alkalis,  as  already  described.  The  ammonium  carbonate 
extract  thus  obtained,  when  acidified,  yielded  a  giim-like  product, 
which  was  esterified.  Tlie  acid  was  then  regenerated  from  the 
ester  and  cr\'stallised  several  times  from  ethyl  acetate,  when  it 
separated  in  flat  needles  melting-  at  144 — 146°,  and  amounted  to 
about  0.4  gram.  It  was  identical  with  the  small  portion  (0.05  gram) 
of  acid  first  obtained.  By  the  subsequent  extraction  of  both 
portions  of  the  original  ethereal  extract  with  sodium  carbonate 
and  sodium  hydroxide  respectively,  onl\-  small  amounts  of  dark- 
colored,  amorphous  products  were  obtained,  from  which  nothing 
definite  could  be  isolated. 

The  alx)ve-described  acid  was  dried  at  105°  and  analysed: 

0.0632  gave  0.1451   COo  and  0.0294  HoO.     C=62.6;  H=:5.2. 
0.0818      "      0.1894  CO,     "     0.0379  H.O.     C=63.i;  H=5.i. 
0.1009  neutralised   32.5   c.c.   AV50-KOII.     M.W.    ( monocarboxylic 
acid)— 155. 
QsHgOg  requires  0=63.1;  H=5.3  per  cent.     M.W.=  I52. 

A  determination  of  the  molecular  weight  of  the  acid  by  Barger's 
microscopic  method  was  kindly  made  for  us  by  Mr.  x\.  J.  Ewins, 
B.Sc,   with  the   following  result : 

0.048  in  1. 196  of  absolute  alcohol,  using  a-naphthol  as  the 
standard,  was  between  0.26  and  0.275  mol.  Mean  M.W.= 
150. 

The  acid  was  soluble  in  cold,  and  more  readily  in  warm,  Avater, 
as  also  in  alcohol,  ether,  ethyl  acetate,  and  acetone,  but  only  slightly 
so  in  benzene  or  the  higher  boiling  fractions  of  petroleum.  Its 
dilute  aqueous  solution  gave  no  ])crceptible  coloration  with  ferric 
chloride.  With  Million's  reagent  it  yielded  the  deep  red  color 
characteristic  of  the  aromatic  monohydroxy-acids  {Bcr.,  1879,  12, 
1452)  ;  and  a  trace  of  the  substance,  when  heated  with  soda-lime, 
gave  a  distinct  phenolic  odor. 

A  consideration  of  the  com])ositi()n  and  characters  of  the  above- 
described  substance  indicated  it  to  be  /'-hydroxyiihcnylacetic  acid, 
which  has  not  previously  been  observed  to  occur  as  such  in  the 
vegetable  kingdom.  It  was  obtained  by  A.  G.  Perkin  and  Newbur\^ 
(Trans.,  1899,  75.  834)  by  the  action  of  potassium  hydroxide  on 
genistein,  and  Ewins  and  Laidlaw   (/.  Physiol.^  1910,  41,  78)  have 
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shown  that  when  ^-hydroxyphenylethylamine  is  administered  by 
the  mouth  to  an  animal,  it  is  transformed  to  a  large  extent  into 
/'-hydroxyphenylacetic  acid,  which  may  subsequently  be  extracted 
from  the  urine. 

In  order  completely  to  establish  the  identity  of  the  substance 
above  described  with  /'-h3droxyphenylacetic  acid,  it  was  deemed 
desirable  to  compare  it  with  the  synthetic  acid,  especially  as  it  had 
been  stated  by  Salkowski  {Ber.,  1879,  12,  1438),  who  first  effected 
its  synthesis,  that  its  aqueous  solution  gives  with  ferric  chloride 
a  slight  greyish-violet  coloration,  which  imanediately  changes  to  a 
dirty  greyish-green.  It  was,  moreover,  thought  possible  that  the 
coloration  given  by  the  synthetic  product  might  be  due  to  a  slight 
contamination  with  the  corresponding  ortlio-compound,  which  is 
known  to  produce  a  violet  color  with  ferric  chloride.  Baumann 
[Ber.,  1880,  13,  279),  wdio  obtained  /'-hydroxyphenylacetic  acid 
from  human  urine,  has,  however,  also  noted  that  its  aqueous  solu- 
tion gives  with  ferric  chloride  a  slight  violet  coloration. 

A  quantity  of  the  synthetic  acid  was  accordingly  prepared  from 
phenylacetic  acid,  the  latter  having  first  been  nitrated  according 
to  the  method  of  Maxwell  {Ber.,  1879,  12,  1765).  After  very 
prolonged  fractional  crystallisation  from  warm  water,  a  product 
was  obtained  which  melted  at  152°,  the  pure  /)-nitrophenylacetic 
acid  having  been  observed  by  Maxwell  (loc.  eit.)  to  melt  at  150°, 
and  by  Bedson  (Trans.,  1880,  37,  91)  at  150 — 151°.  This  nitro-acid 
was  reduced  by  tin  and  hydrochloric  acid,  and  then,  by  means  of 
the  diazo-compound,  converted  into  the  corresponding  hydroxy-acid. 
The  acid  thus  prepared  was  found  to  have  the  same  melting  point 
as  that  obtained  from  taraxacum  root,  and  when  the  two  products 
were  mixed  no  depression  of  the  melting  point  ensued.  The  reaction 
with  Millon's  reagent  was  precisely  the  same  as  that  previously 
mentioned.  On  comparing  the  behaviour  of  the  natural  and  the 
synthetic  acid  towards  ferric  chloride,  it  was  observed  in  both  cases 
that  if  a  fairly  concentrated  solution  of  the  acid  were  employed  a 
faint  and  exceedingly  fugitive  violet  coloration  was  produced, 
rapidly  changing  to  greenish-brown,  thus  confirming  the  observa- 
tions of  Salkowski  and  of  Baumann  (loc.  cit.) 

The  above  results  thus  completely  established  the  identity  of  the 
acid  from  taraxacum  root  with  />-hydroxyphenylacetic  acid. 

After  the  extraction  of  the  original  aqueous  liquid  with  ether, 
as  above  described,  it  was  shaken  with  eighteen  successive  portions 
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of  warm  amyl  alcohol.  These  amyl-alcoholic  liquids  were  united, 
washed  with  water,  concentrated  uutler  diminished  pressure  to  the 
consistency  of  a  syrup,  ami  the  last  traces  of  amyl  alcohol  removed 
by  passing-  steam  through  the  liquid.  The  syrupy  product  was  then 
further  concentrated  under  diminished  pressure,  afterwards  on  a 
water-bath,  and  finally  dried  as  completely  as  possible  in  a  vacuum 
desiccator.  There  was  thus  obtained  a  quantity  (42.5  grams)  of  a 
dark  brown,  viscous  mass,  which  possessed  a  strongly  bitter  taste, 
and  in  aqueous  solution  gave  a  dark  green  color  with  ferric 
chloride. 

Twelve  grams  of  the  above-mentioned  product  were  heated  for 
two  hours  with  5  per  cent,  sulphuric  acid  in  acjueous  alcohol.  On 
subseciuently  distilling  the  mixture  in  a  current  of  steam,  a  very 
small  amount  of  a  yellow  oil  was  obtained,  which  gave  the  color 
reaction  of  furfuraldehyde.  The  aqueous  acid  liquid  was  then 
extracted  many  times  with  ether,  after  which  the  sulphuric  acid 
was  removed  by  barium  hydroxide,  the  excess  of  the  latter  by 
carbon  dioxide,  and  the  filtered  liquid  concentrated.  From  this 
syrupy  product  a  small  amount  of  an  osazone  (m.  p.  210 — 211°) 
was  prepared,  thus  indicating  that  some  glucosidic  material  was 
contained  in  the  amyl  alcoholic  extract.  The  alx)ve-mentioned 
ethereal  extract  of  the  aqueous  acid  liquid  was  thoroughly  extracted 
with  aqueous  ammonium  carbonate,  after  which  the  ethereal  liquid 
was  dried  and  evaporated,  but  only  a  trace  of  yellow,  amorphous 
material  remained.  On  acidifying  the  ammonium  carbonate  ex- 
tract, however,  extracting  many  times  with  ether,  and  evaporat- 
'  ing  the  solvent,  a  small  amount  of  a  crystalline  substance  was 
deposited.  After  recrystallisation  from  ethyl  acetate  this  was 
obtained  in  thin,  fiat  needles,  melting  at  146°,  and  was  identical 
with  the  /'-hydroxyphenylacetic  acid,  C^H^O.;,  previously  descril>ed. 
(Found,  C=.62.5;  H=5.4.  Calc.  €=63.1  ;  H=5.3  per  cent.)  The 
amount  thus  obtained  was  only  0.09  gram. 

Another  portion  (27  graniis)  of  the  above-mentioned  amyl- 
alcoholic  extract  was  heated  for  a  few  minutes  with  a  10  per  cent, 
solution  of  potassium  hydroxide ;  the  mixture  then  rapidly  cooled 
and  acidified,  when  a  (|uantity  of  resinous  material  separated.  This 
was  collected,  mixed  with  jjurified  sawdust,  and  the  dried  mixture 
thoroughly  extracted  willi  ether.  The  aqueous  acid  liquid  from 
which  the  resin  had  Ik-cu  removed  was  likewise  extracted  many 
times  with  ether,  after  whicli  tlie  two  ethereal  liquids  were  united 
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and  extracted  with  acjueous  animoniuin  carbonate.  On  subsequently 
evaporating  the  ether  there  remained  a  shght  residue,  from  which 
a  crystalHne  substance  melting  at  2t,7, — 235°  was  obtained.  This 
substance  was  very  soluble  in  chloroform,  almost  insoluble  in  eth}l 
acetate,  and  gave  no  coloration  with  ferric  chloride,  but  the  amount 
obtained  (0.04  gram)  was  too  small  to  permit  of  its  further  exam- 
ination. The  ammonium  carbonate  extract,  when  acidified  and 
extracted  with  ether,  yielded  a  small  amount  of  a  seuii-crystalline 
product,  which  was  readily  soluble  in  warm  water,  and  its  solution 
gave  with  ferric  chloride  a  deep  green  color.  The  whole  of  this 
product  was  heated  with  chloroform  containing  a  trace  of  ethyl 
acetate,  when  a  small  amount  of  a  brown  substance  remained  undis- 
solved. The  latter  was  cr^'stallised  from  very  dilute  alcohol,  when 
0.07  gram  of  an  acid  was  obtainetl,  which  melted  and  decomposed 
at  214°,  and  gave  a  deep  green  color  with  ferric  chloride.  This 
substance  was  evidently  3 : 4-dihydro'xycinnamic  acid,  since  no 
depression  of  tlie  melting  point  ensued  when  mixed  with  a  pure 
specimen  oi  the  respective  acid,  and  it  was  subsequently  obtained 
in  an  amount  which  pennitted  of  its  complete  identification,  as 
will  be  further  noted.  The  portion  of  the  above-mentioned  product 
which  had  dissolved  in  the  mixture  of  chloroform  and  ethyl  acetate 
formed,  after  the  evaporation  of  the  solvent,  a  viscid  mass,  which 
was  repeatedly  extracted  with  boiling  benzene.  From  the  latter 
liquid  some  crystals  were  deposited,  which,  after  several  crystallisa- 
tions from  benzene  containing  a  little  alcohol,  separated  in  flat 
needles  melting  at  145 — 146°.  This  substance  amounted  to 
0.25  gram,  and  was  identified  as  /'-hydroxyphenylacetic  acid. 
(Found,  C  =  62.6;  H  =  5.4.     Calc,  C  =  63.1  ;  H  =  5.3  per  cent.) 

After  the  extraction  of  the  original  aqueous  licjuid  with  amyl 
alcohol,  as  above  described,  the  last  traces  of  the  latter  were  removed 
by  a  current  of  steam.  'I'he  li(|uid  was  then  treated  with  a  solution 
of  basic  lead  acetate  until  no  further  precipitate  -was  producecl. 
the  precipitate  collectecl  and  thoroughly  washed  with  water,  the 
washings  being  added  to  the  main  ])ortion  of  the  filtered  li(|uid. 

LSOLATIOX     OI-     3  :  4-l)lllM)U()XYCINNAMIC-     Acil), 

QTL,(OH),.CH :  CH.a),H. 

A  portion  of  the  above-mentioned  l)asic  lead  acetate  j)recipitate. 
representing  2  kilograms  of  the  original  alcoholic  extract,  was  sus- 
pended in  water,  decomposed  b\-  hych'ogen  suljjhide,  and  the  mixture 
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filtered.  The  filtered  liquid  was  then  concentrated  under 
diminished  pressure  to  the  consistency  of  a  thin  syrup.  It  gave  a 
dark  brown  coloration  with  ferric  chloride,  but  no  precipitate  with 
gelatin,  thus  indicating  the  absence  of  tannin,  and  it  also  gave  no 
reaction  with  potassium-mercuric  iodide.  As  nothing  separated 
fromi  the  liquid  on  keeping,  it  was  heated  to  boiling,  neutralised 
with  potassium  hydroxide,  and  sufficient  of  a  concentrated  solution 
of  the  latter  added  to  represent  about  lo  per  cent,  of  the  mixture, 
after  which  it  was  boiled  for  about  five  minutes.  The  liquid  was 
then  poured  into  dilute  sulphuric  acid,  and,  after  cooling,  the 
mixture  was  extracted  many  times  with  ether,  the  combined  ethereal 
liquids  being  subsequently  extracted  with  aqueous  ammonium 
carbonate  and  sodium  hydroxide.  Nothing  of  interest  was  removed 
by  the  last-mentioned  alkali,  and  on  finally  evaporating  the  ether 
only  a  trace  of  amorphous  material  remained.  The  ammonium 
carbonate  extract,  however,  after  acidification  and  extraction  with 
ether,  yielded  a  product  which  gave  with  ferric  cliloride  a  dark 
green  color.  From  this  product,  after  several  crystallisations  from 
iiot  water  containing  a  little  alcoliol,  a  small  amount  (about  0.2 
gram)  of  an  acid  was  obtained,  which  melted  and  decomposed 
at  214 — 216°  with  evolution  of  gas.  It  was  dried  at  110°,  and 
analysed : 

0.0643  gave  0.1405  CO.,  and  0.0265  H,0.     C  =59.6;  H  =  4.6. 
C9H^04  requires  C  =  60.0 ;  H  =  4.4  per  cent. 

The  above-described  substance  w-as  thus  definitely  identified  as 
3  :4-<lihydroxycinnamic  acid,  a  smaller  amount  of  which  had  previ- 
ously been  obtained  from  the  amyl-alcoholic  extract  of  the  original 
ac[ueous  liquid. 

The  filtrate  from  the  precipitate  produced  by  basic  lead  acetate 
was  treated  with  hydrogen  sulphide  for  the  removal  of  the  excess 
of  lead,  again  filtered,  and  concentrated  under  diminished  pressure 
to  the  consistency  of  a  syrup.  It  evidently  contained  an  abundance 
of  sugar,  since  it  readily  yielded  (/-phenylglucosazone,  melting  at 
204 — 206°.  A  portion  of  the  syrup  was  acetylated,  but  as  nothing 
crystalline  separated  from  the  product,  even  after  long  keeping,  it 
was  finally  hydrolysed.  The  regenerated  sugar  was  then  found  to 
be  strongly  laevorotatory,  thus  indicating  that  it  must  have  con- 
sisted, to  a  large  extent  at  least,  of  l?evulose.  Another  portion  of 
the  syrup  was  heated  for  about  two  hours  with  5  per  cent,  sulphuric 
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acid,  but,  with  the  exception  of  traces  of  furfuraldehyde,  it  yielded 
nothing-  definite  by  this  treatment.  A  further  portion  of  the  syrup 
was  mixed  with  purified  sawdust,  and  the  dried  mixture  extracted 
successively  in  a  Soxhlet  apparatus  with  ether,  chloroform,  and 
ethyl  acetate,  but  only  small  amounts  of  sugary  material  were  thus 
removed. 

The  original  syrup}-  liquid,  when  heated  with  an  alkali  hydroxide 
developed  a  strongly  basic,  ammoniacal  odour,  and  it  gave  an 
appreciable  precipitate  with  a  solution  of  idodine  in  potassium 
iodide. 

Isolation  of  Choline,  C3Hir,02N. 

The  main  portion  of  the  above-mentioned  syrupy  aqueous  liquid 
was  thoroughly  extracted  with  alcohol,  the  resulting  liquid  evapor- 
ated, and  the  residue  from  the  latter  repeatedly  treated  with  alcohol, 
in  the  same  manner,  until  a  product  was  finally  obtained  wdiich 
was  soluble  in  nearly  absolute  alcohol.  By  this  means  a  large 
proportion  of  the  sugar  was  eliminated,  together  with  any  other 
material  which  was  sparingly  soluble  in  alcohol.  To  the  alcoholic 
solution  thus  obtained  a  saturated  alcoholic  solution  of  mercuric 
chloride  was  added,  and  the  mixture  kept  in  a  closed  vessel  for  a 
week.  The  precipitate  which  had  then  formed  was  collected, 
washed  with  a  little  alcohol,  dissolved  as  completely  as  possible  in 
warm  water,  and  the  solution  filtered.  The  mercury  was  sub- 
sequently removed  from  this  solution  by  hydrogen  sulphide,  the 
liquid  again  filtered,  neutralised  with  sodium  carbonate,  then 
slightly  acidified  with  hydrochloric  acid,  and  finally  evaporated  to 
dryness,  for  the  most  part  in  a  vacuum  desiccator.  The  dry  residue 
was  treated  with  absolute  alcohol,  the  filtered  liquid  evaporated, 
and  the  residue  repeatedly  so  treated  until  free  from  inorganic  salt. 
A  relatively  small  amount  of  a  nearly  colorless  product  was  thus 
obtained,  which  deliquesced  on  exposure  to  the  air,  and  the  aqueous 
solution  of  wdiich  was  precipitated  by  the  usual  alkaloidal  reagents, 
as  also  by  gold  chloride.  It  possessed,  in  fact,  all  the  recognised 
properties  of  choline  chloride.  A  small  portion  of  the  substance  was 
dissolved  in  a  little  water,  and  precipitated  by  a  solution  of  auric 
chloride,  the  pale  yellow  precipitate  being  collected,  washed  with  a 
little  water,  and  dried  at  100 — 105°  : 

0.0332  g-ave  on  ignition  0.017  ^'^'•i-     Au  =  44.3. 

CjHi40NCl,AuCl3  requires  Au  =  44.5  per  cent. 
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Another  portion  of  the  substance  was  dissolved  in  absolute 
alcohol,  and  a  solution  of  platinic  chloride  added.  The  resulting 
precipitate  was  collected,  washed  with  a  little  alcohol,  and  dissolved 
in  a  small  amount  of  water.  After  keeping  for  some  time,  reddish- 
brown  plates  were  deposited,  which  melted  and  decomposed  at 
250—254°  : 

0.0460,  when  heated  at  110°.  lost  o.ooio  ll.,0.     H.O  =  2.2. 
0.0450-  gave  on  ignition  0.0143  Pt.     Pt:=3i.8. 
0.0844-  gave  on  ignition  0.0269  Pt.     Pt  =  31.9. 

(C.5Hi,0NCl)oPtCl„H,0  requires  H,0  =  2.8  per  cent. 
(C,H,,ONCl),PtCl,  requires  Pt  =  31.7  per  cent. 

The  occurrence  of  choline  as  a  constituent  of  taraxacum  root 
has  thus  been  established. 

Examination  of  the  Resin   (B). 

The  crude  resinous  inaterial  which  had  been  separated  from  the 
aqueous  liiiuid  (A),  as  previously  described,  was  dissolved  in 
alcohol,  mixed  with  purified  sawdust,  and  the  thoroughly  dried 
mixture  extracted  successively  in  a  large  Soxhlet  apparatus  with 
various  solvents.  The  weights  of  the  products,  as  determined  by 
drying  small,  aliquot  portions  in  a  water-oven,  were  as  follows: 

Petroleum    ( h.   p.   33 — 50°)  extracted  329.6  grams. 

Ether      extracted     19.6  grams. 

Chloroform     extracted     lo.o  grams. 

Ethyl    acetate     extracted     10.5  grams. 

Alcohol    extracted     40.0  grams. 

Total 409.7  grams. 

As  the  above  amount  of  resin  was  (>l)tained  from  J.;^  kilograms 
of  the  original  alcoholic  extract,  it  is  e(|uivalent  to  aliout  1.8  per 
cent,  of  resin  in  the  air-dried  root. 

Petroleum  Extract  of  the  Resin. 
Identification  of  the  Free  Fatty  Acids. 

After  the  remo\al  of  the  solvent  from  the  petroleum  extract  the 
residue  was  dissoKcd  in  ether,  and  the  ethereal  li(|uid  shaken  suc- 
cessively   with    af|ueous    ammonium    carbonate,    sodium    carbonate. 


'■'  Anhydrous  suhstance. 
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and  sodium  hydroxide.  The  clear,  alkaline  liquids  yielded,  on  acidi- 
fication, only  traces  of  fatty  material,  but  both  the  sodium  carbonate 
and  sodium  h\'droxide  produced,  to  some  extent,  emulsions,  which 
were  separated,  and  the  ether  removed,  when  a  solid  product  was 
obtained.  This  consisted  of  the  sodium  salt  of  fatty  acids.  It  was 
suspended  in  dilute  sulphuric  acid  and  warmed  with  chloroform, 
which  removed  about  15  grams  of  fatty  acids.  The  latter  were 
converted  into  their  methyl  esters,  which  were  distilled  three  times 
under  diminished  pressure,  and  three  fractions  collected.  The  first 
two  fractions  consisted  of  methyl  palmitate,  melting  at  27 — 28°. 
(Found,  C  =  75.0;  H  =12.7.  Calc,  C  ='75.5  ;  H  =  12.6  per  cent.) 
Tlie  third  fraction,  which  distilled  at  206 — 2o8°/i5  mm.,  was  liquid 
and   unsaturated: 

0.2933  absorbed  0.3164  iodine.     Iodine  value  =  107.9. 

For  the  further  cxamiination  of  this  fraction  it  was  converted  into 
a  lead  salt,  and  the  latter  treated  with  ether.  The  portion  insoluble 
in  ether,  when  decomposed  bv  hydrochloric  acid,  yielded  1.5  grams 
of  a  solid  acid,  which  distilled  between  230°  and  235°/27  mm.,  and, 
after  crystallisation,  melted  at  60 — 61°.  It  was  identified  as 
palmitic  acid.  (Found,  C  =  75.o;  H  ^  12.8.  Calc,  €  =  75.0; 
II  =  12.5  per  cent.)  The  portion  of  lead  salt  which  was  soluble  in 
ether,  when  decomposed  by  hydrochloric  acid,  yielded  7  grams  of 
li((ui(l  acids,  which  distilled  between  220°  and  235°/i2  mm.: 

0.1 134  gave  0.3200  COo  and  o.i  188  H.O.    C  =  76.9  ;  H  =  1 1.6. 
0.3898  absorbed  0.61 11   iodine.     Iodine  value  =156.8. 

These  results  indicate  that  the  liquid  acids  consisted  essentially 
of  a  mixture  of  oleic  and  linolic  acids,  the  latter  predominating. 

The  ethereal  liquid  which  had  been  shaken  with  aqeous  alkalis, 
as  above  described,  was  subsequently  evaporated,  and  the '  residue 
heated  with  an  alcoholic  solution  of  potassium  hydroxide.  The 
alcohol  was  then  evaporated,  water  added,  and  the  alkaline  mixture 
extracted  with  ether,  when  a  quantity  of  unsaponifiable  material 
was  removed,  which  will  subsequently  be  described. 

IUK.\TIFlC.\TION    OF   TIIK    COMJUNKI)    FaTTY   AcIDS. 

I.soLATioN  OF  Mff.issic  Actd,  C;,„H,,f,02. 

During  the  alx)ve-mentioned  extraction  of  the  alkaline  liquid 
with  ether,  a  slight  cnndsion  was  formed.  This  was  thoroughly 
washed  with  ether,  then  freed  from  the  latter,  and  brought  on  a 
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filter.  A  small  amount  of  substance  was  thus  collected,  which 
proved  to  be  the  potassium  salt  of  a  fatty  acid.  The  acid  was 
liberated,  dissolved  in  chloroform,  and  crystallised  from  ethyl 
acetate,  when  it  melted  at  87.5 — 88.5°,  and  amounted  to  o.i  gram: 


3-3- 
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0.0821  gave  0.2399  COo  and  0.0983  HoO.    C  =  79-7;  H  =  i 
ChoHgqOo  requires  C  =  79-7;  H  =  13.3  per  cent. 

The  small  remaining  portion  of  the  acid  was  converted  into  its 
methyl  ester,   which,   after  crystallisation   from  alcohol,   melted   at 

72—73°- 

The  above-described  acid  was  thus  identified  as  melissic  acid, 
which,  so  far  as  is  known  to  us,  has  never  previously  been  obtained 
directly  from  a  plant. 

The  aqueous  alkaline  liquid  from  which  the  unsaponifiable 
material  had  been  removed  by  extraction  with  ether,  as  above 
described,  was  acidified  and  again  extracted  with  ether.  This 
ethereal  liquid  was  dried,  the  solvent  removed,  and  the  residual 
fatty  acids  converted  into  their  methyl  esters.  The  latter,  when 
distilled  under  diminished  pressure,  passed  over  between  180°  and 
27o°/9  mm.,  and  amounted  to  about  55  grams.  Tliey  were  optically 
inactive.  The  esters  were  then  hydrolysed,  and  the  resulting 
product,  which  consisted  of  a  mixture  of  saturated  and  unsaturated 
acids,  was  separated  into  liquid  and  solid  portions  by  means  of  the 
lead  salts. 

The  Liquid  Acids. — These  acids,  when  distilled  under  diminished 
pressure,  passed  over  between  215°  and  265°/i8  mm.,  and  amounted 
to  about  40  grams.  An  analysis  and  a  determination  of  the  iodine 
value  gave  the  following  results : 

0.1343  gave  0.3800  CO2  and  0.1393  HoO.     C  —  77.2;  H  —  11.5. 

0.3100  absorbed  0.4448  iodine.     Iodine  value  =  143.5. 
C18H34O2  requires  €=76.6;  H=i2.i  per  cent.     Iodine  value=  90.1. 
QsHg.O^        "        C=77.i;H=ii.4    "       "  "  "    =181.4. 

Q8H30O2       "        C=77.7;H=io.8    "      "  "  "    =274.1. 

The  above  results  would  indicate  that  the  liquid  acids  consisted 
chiefly  of  a  mixture  of  oleic  and  linolic  acids,  with  possibly  a  little 
linolenic  acid. 

The  Solid  Acids. — These  acids,  Avhich  amounted  to  10  grams, 
were  fractionally  crystallised  from  ethyl  acetate.     The  least  soluble 
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fraction  so  obtained  separated  in  small  needles,  which  melted  quite 
constantly  at  82—84° : 

0.0673  g-ave  0.1946  COo  and  0.0820  H^O.       C  =  78.8 ;  H  =  13.5. 
CvyH^^Oa  requires  C  =  79-0;  H  =  13.2  per  cent. 

This  acid  was  thus  identified  as  cerotic  acid,  although  the  melt- 
ing point  was  somewhat  higher  than  that  usually  assigned  to  it. 

The  next  two  fractions,  of  lower  melting  point  (75 — 77°),  also 
appeared  to  consist  essentially  of  cerotic  acid,  since  they  gave  on 
analysis  the  following  figures :  C  =  78.5 ;  H  =  13.2  per  cent. 

The  most  readily  soluble  fractions,  which  melted  at  56 — 58°,  were 
distilled  under  diminished  pressure,  when  practically  the  whole 
passed  over  between  205°  and  207°/i2  mm.  After  one  crystallisa- 
tion of  the  product  it  melted  at  60 — 61°,  and  was  identified  as 
palmitic  acid.  (Found,  C  =  75.o;  H  ^  12.7.  Calc,  C  =  75.o; 
H  =  12.5  per  cent.) 

Unsaponifiable  Constituents  of  the  Petroleum  Extract. 

The  ethereal  liquid,  obtained  by  extracting  the  hydrolysed  petrol- 
eum extract  of  the  resin  with  ether,  as  above  described,  was  dried, 
and  the  solvent  removed,  when  125  grams  of  a  yellow  solid  were 
obtained.  An  attempt  was  first  made  to  separate  the  constituents 
of  this  material  by  direct  fractional  crystallisation,  but,  as  this  was 
unsuccessful,  the  various  fractions  were  separately  acetylated,  and 
the  resulting  products  subjected  to  prolonged  fractional  crystallisa- 
tion. The  solvents  employed  for  this  purpose  were  ethyl  acetate 
and  a  mixture  of  the  latter  with  alcohol. 

Isolation  of  a  New  Monohydric  Alcohol,  Taraxasterol, 

C09H47.OH. 

After  many  crystallisations  of  the  above-mentioned  acetylated 
products,  a  small  fraction  (5.2  ^rams)  was  obtained,  which  sepa- 
rated in  handsome,  colourless,  hexagonal  plates,  melting-  at 
251 — 252°,  and  this  melting  point  was  not  changed  by  further 
crystallisation.  A  portion  of  this  acetyl  derivative  was  hydrolysed 
by  boiling  it  for  three  or  four  hours  with  an  alcoholic  solution  of 
potassium  hydroxide,  after  which  the  alcohol  was  for  the  most  part 
removed,  water  added,  and  the  resulting  solid  collected.    On  crystal- 
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lisation  from  alcohol,  it  separated  in  long,  colorless  needles,  melting 
at  221  — -222°  : 

0.1999,  when  heated  at  125°,  lost  0.0198  H.X).     H.O  =  9.9. 
0.0848  ^  gave  0.2625  CO.,  and  0.0902  H.O.     C  =  84.4 ;  H  =  1 1.8. 
0.0737='    "     0.2284  CO,     "     0.0772  H.O.     C  =  84.5;  H  =  11.6. 

C,oH4,0,2>4H,0    requires    H.O— 9.8    per    cent. 

C,,,H^^O  requires  C  =  84.5  ;  H  =  11.6  per  cent. 

It  is  evident  from  these  results  that  the  above-described  compound 
possesses  the  formula  Co.,H^sO,  and,  being  a  new  alcohol,  having 
properties  similar  to  those  of  the  phytosterols.  it  is  proposed  to 
designate  it  tam.vastcrol,  with  reference  to  the  source  from  which 
it  has  been  obtained. 

A  determination  of  its  oi)tical  rotatory  power  gave  the  following 
result : 

0.4343/'  made  up  to  20  c.c.  with  chlorofonn,  gave  "i,  -\-4°  11'  in  a 
2-dcm.  tube,  whence  [a]  0+96.3°. 

Taraxasterol  is  homologous  with  two  monohydric  alcohols  previ- 
ouslv  isolated  in  these  laboratories  from  the  rhizome  of  Apocynnm 
androsa^mifolium,  namely  androsterol,  C;,oH.,nO.  and  homo-andro- 
sterol,  C.;H^^O  (Trans..  1909.  95,  739),  and  it  gives  a  color 
reaction  similar  to  that  yielded  by  the  last-ni'entioned  compounds; 
thus,  if  a  small  amount  of  the  substance  be  dissolved  in  chloroform 
with  a  little  acetic  anhydride,  and  a  few  drops  of  concentrated 
sulphuric  acid  subsequently  added,  a  i)ink  color  is  produced,  which 
slowh-  changes  to  a  dark  magenta  with  a  green  fluorescence,  and 
this  color  persists  for  several  hours.  The  above-mentioned 
alcohols,  together  with  a  homologue  of  taraxasterol  to  be  sub- 
sequently described,  C.-H^„0,  constitute  four  members  of  a  group 
which  is  represented  by  the  general  formula  C„  H.^-ioO. 

Acctvltaraxastcrol,  C..,H^;O.CO.Cil..,,. — This  compound  (m.  p. 
251 — 252°),  the  ])re])aration  and  characters  of  which  have  already 
been  described,  was  dried  :il    uo'  and  analysed: 

0.0866  gave  0.2602  CO.,  and  0.0854  H.,().     C  =  81.9:  H  =  10.9. 

0.0824     "     0.2472  CO,     "    0.0810  H.,0.     C  =  81.8;  H=  10.9. 

C^iH-oO,  requires  C  =  8i.9;  H=  ii.o  per  cent. 

*  Pried  at  T20°. 


Am   Jour.  Pharm. 


A*^"!?  lEoa""' I       Coiistitiioits  of  Taraxacum  Root. 


i8i 


A  dcteriniriatiiin  of  its  optical  rotatory  power  gave  the  following 
result : 

0.2046,*  made  up  to  20  c.c.  with  chloroform,  gave  an  +2°  30'  in  a 
2-dcm.  tube,  whence    |  a]^ -|-I22.2°. 

Monobroiiioacctyltara.vasfcrol,  C.,,H4,jBrO.CO.CH;,. — Half  a 
gram  of  the  above-described  acetyl  derivative  was  dissolved  in 
chloroform,  and  to  the  cold  solution  a  slight  excess  of  a  solution  of 
bromine  in  the  same  solvent  was  slowly  added.  The  product  was 
crystallised  from  ethyl  acetate,  when  it  separated  in  small,  colorless 
needles,  melting  at  233 — 234°  : 

0.1204  gave  0.0421  AgBr.     Br.  =  14.9., 

C.,,H^,,O.Br  requires  Br  =  15.0  per  cent. 

BciL-joyltanixastcroI,  C.,,H4-O.CO.C,;H-. — This  derivative  was 
])repared  by  healing  the  respective  alcohol  for  a  short  time  with 
benzoyl  chloride  and  a  few  drops  of  pyridine.  The  product,  after 
several  crystallisations  from  a  mixture  of  alcohol  and  chlorofoTm, 
separated  in  glistening  leaflets  melting  at  232°  : 

0.0810  -^  gave  0.2471  CO.  and  0.0728  H.O.     C  =  83.2 ;  H  =  lo.o. 
C,;,;H-.(  )^  requires  C  =  83.7 ;  H=  10. 1   per  cent. 

Other  well-cr\stalised  fractions  obtained  from  the  original 
acetylated  product  abcjve  described  possessed  the  following  char- 
acters : 

1.  M.  p.  216—222°  ;  |al„  +68.1°  ;  C  =  81.7;  H  =  lo.y  per  cent. 
II.  M.  p.  225—227°;  I u],, +62.2°;  C  =  8i.5;  H  =  ii.i    " 
lit.  ^I.  p.  225-235°;  lain +77-8°;  C  =  8i.6;  H=ii.3    "        " 

The  C0'ni])osition  and  characters  of  these  fractions  indicated 
ihem  to  contain  a  substance  anab)gous  to  taraxasterol,  but  having  a 
lower  melting  ]M)int  and  a  lower  o])tical  rotation.  The  mother- 
li(|uors  from  these  fracti(«is  were  evaporated,  and  the  residues 
brominated.  \'>v  the  fractional  crNstallisation  of  the  ])ro(luct,  a 
further  amount  of  the  al)ove-(lescril)cd  monol)roni<)acctvltaraxa- 
sterol  was  ol)tained. 

I'ractions  of  tlie  acet}lated  ])r()ducl  melting  lower  than  those 
above   mentioned   coubl   only  be   cr\'stalliscd   with   difficulty.      The 

*  Dried  at  120°. 
'  Dried  at  ^20°. 
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mother  liquors  from  these  fractions  were  evaporated  to  dryness,  the 
residues  hydrolysed,  and  then  treated  with  phthalic  anhydride,  both 
in  the  dry  state  and  with  the  admixture  of  a  Httle  pyridine  6r 
xylene.  No  acid  phthalic  ester  could,  however,  be  isolated  by  this 
treatment. 


Isolation  of  a  New  Moxoiiydric  Alcohol,  Homotaraxasterol, 

a,H.,n-OH. 

The  above-mentioned  difficultly  crystallisable  fractions  of  acetyl- 
ated  material  were  miited,  hydrolysed,  and  the  product  distilled 
under  diminished  pressure,  when  practically  the  whole  passed  over 
between  335°  and  340°/25  mm.  The  distillate,  which  was  con- 
taminated with  some  oily  material,  was  purified  by  dissolving-  it  in 
petroleum  of  high  boiling-  point,  and  treatment  with  animal  char- 
coal. A  product  was  thus  obtained,  which,  after  several  crvstallisa- 
tions  from  dilute  alcohol,  separated  in  small  needles  melting  con- 
stantly at  163 — 164°.  The  substance  did  not  undergo  any  appre- 
ciable loss  in  weight  on  dr>ang  at  120°,  and  the  total  amount 
obtained  was  0.45  gram : 

0.0741  gave  0.2280  COo  and  0.0770  H„0.    C  =  83.9 ;  H  =  1 1.5. 
C.iH^oO  requires  0  =  84.3;  H=  11.2  per  cent. 

The  composition  of  this  substance  clearly  indicated  it  to  be  a 
lower  homologue  of  the  above-described  taraxasterol.  and  it  vielded 
precisely  the  same  color  reaction  as  the  latter.  Being  also  a  new 
compound  it  is  pro]X)sed  to  designate  it  honiotaraxasterol. 

A  determination  of  its  optical  rotary  power  gave  the  following 
result : 

0.0989,  made  u])  to  20  c.c.  with  chloroform,  gave  00+0°  15'  in  a 
,    2-dcm.  tube,  whence   [a]  ,,+25.3°. 

AcctylJwmotaraxastcrol,  Co.,H3oO.CO.CH3. — This  compound 
was  prepared  by  heating  the  respective  alcohol  with  acetic  anhydride. 
It  separated  from  a  mixture  of  ethyl  acetate  and  alcohol  in  small, 
colorless  needles,  melting  at  219 — 220°  : 

0.0654  gave  0.1943  CO2  and  0.0645  H.,0.     C  =  81.0 ;  H  =  10.9. 

C27H40O0  requires  C  =  81.4;  H  =  10.5  per  cent. 
0.0888,  made  up  to  20  c.c.  with  chloroform,  gave  00+0°  15'  in  a 
2-dcm.  tube,  when  [a]^  +28.1°. 
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A  very  small  portion  of  homotaraxasterol  was  converted  into  its 
benzoyl  derivative,  which  separated  from  a  mixture  of  chloroform 
and  alcohol  in  small,  flat  needles,  melting  at  202°.  The  amount  of 
this  compound  was  not  sufficient  for  analysis. 

Ether  Extract  of  the  Resin. 

This  extract  was  considerably  concentrated  in  volume  and  kept 
for  some  time,  when  a  small  amount  of  a  sparingly  soluble  grey 
substance  was  deposited.  This  was  collected,  and  the  clear,  etheral 
liquid  then  extracted  successively  with  aqueous  ammonium  carbon- 
ate and  sodium  carbonate,  which,  however,  removed  only  traces  of 
brown,  amorphous  material.  The  ethereal  liquid  was  finallv 
extracted  with  aqueous  potassium  hydroxide,  and  the  alkaline 
liquid  acidified  and  extracted  with  ether,  which  removed  some 
amorphous  material,  and  at  the  same  time  an  emulsion  was  formed. 
This  was  separated,  washed  with  a  little  ether,  and  the  latter 
removed  by  a  current  of  air,  when,  on  filtration,  a  further  small 
amount  of  the  above-mentioned  grey  substance  was  obtained.  The 
ethereal  liquid  which  had  been  extracted  with  alkalis  when  dried 
and  evaporated,  also  yielded  a  little  of  the  same  sparingly  soluble 
grey  substance. 

Isolation  of  Cluytianol,  C,oH4,30(OH)4. 

The  above-described  grey  substance  was  first  subjected  to  pro- 
longed extraction  with  absolute  alcohol  in  a  Soxhlet  apparatus. 
During  this  operation  it  was  partly  deposited  in  a  nearly  white 
condition,  and,  on  finally  concentrating  the  alcoholic  liquid,  prac- 
tically all  the  substance  separated.  The  material  thus  obtained 
amounted  to  4.1  grams.  It  was  subsequently  heated  with  acetic 
anhydride,  and  the  resulting  product  fractionally  crystallised  many 
times  from  alcohol,  when  an  acetyl  derivative  was  obtained,  which 
separated  in  colorless,  flat  needles,  melting  at  161°. 

A  portion  of  tlie  acetyl  derivative  was  hydrolysed  by  boiling 
with  an  alcoholic  solution  of  potassium  hydroxide.  The  product, 
after  crystallisation  from  dilute  pyridine,  separated  in  minute, 
colorless  crystals,  melting  and  decomposing  at  297°  : 

0.0826  gave  0.2197  COo  and  0.0790  H._,0.    C  =  72.5  ;  H  =  10.6. 
C29HJ0O5  requires  €==72.8;  H=  10.5  per  cent. 
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iVlthough  this  substance  agrees  in  its  empirical  composition  with 
ipuranol,  C,.,H^-( )^,( OH ).,.  a  trihydric  alcohol  which  has  been 
obtained  in  these  laboratories  from  man}-  sources,  and  also  yields 
the  same  colour  reaction  as  ipuranol,  the  analysis  and  characters 
of  its  derivatives  proved  it  to  be  identical  with  a  new  tetrahydric 
alcohol,  C.,iri4uO(OH)^,  recently  isolated  l\v  Tutin  and  Clewer  from 
the  South  African  plant  Clityfia  siiiiilis,  Aluell.  Arg.,  and  designated 
by  them  cluytianol  {Trans.  Clieiii.  Sac,  vol.  loi,  p.  2230). 

Tctra-acctylchiytianol,  C.,,H^,;0..(CC).CH3)^. — This  compound 
(m.  p.  161°)  was  prepared  as  above  described: 

0.0820  gave  0.2064  C()o  and  cof^j^  ILO.     C  =68.6;  H  =  9.1. 

Its  molecular  weight  was  determined  by  Mr.  H.  W.  1>.  Clewer: 

0.4326,  in  26.45  of  benzene,  gave  \t — 0.12°.     i\l.\V.=668. 
CgjH-gO.,  requires  C  =  68.7:  H  =  9.0  per  cent.     M.\V.=  646. 

A  determination  of  its  optical  rotators-  power  gave  the  following 
result : 

0.1976,  made  up  to  20  c.c.  with  eth\l  acetate,  gave  a,) — 0°  24'  in 
a  2-dcm  tube,  when  ja]^ — 20.2°. 

TctrabcnzoylcUiytianol,  C;,H„X),(CO.C„H-,),.— A  little  of  this 
compound  was  prepared  b\-  treating  the  respective  alcoht)l  with 
benzoyl  chloride  in  the  presence  of  pyridine.  The  product,  after 
repeated  crystallisation  from  a  mixture  of  chloroform  arnd  alcohol, 
separated  in  small,  colorless  needles,  melting  at  196° : 

0.0620  gave  0.1733  COo  and  0.0443  H.O.     C  =  76.2 ;  H  =  7.9. 
C.-,7H|;,.0.,   recjuires  C  =  76.5  ;   H  =  7.4  per  cent. 

CHLOKOFouAf,  Ethyl  Acf.tati-:.  and  Alcohol  Extr.\cts  oi^    111 1". 

Rksin. 

These  extracts  were  dark  bnnviL  amor])hous  i^nxlucts,  and 
amounted  to  10,  10.5,  and  40  grams  respectively.  They  were 
separately  examined,  but  nothing  definite  could  be  isolated  from 
them.  The  ethyl  acetate  and  alcohol  extracts  were  therefore 
heated  with  dilute  sul])huric  acid  in  a(|ueous  alcohol,  and  the 
mixture  distilled  in  a  current  of  steauL  The  distillate  contained 
traces  of  an  oily  substance,  which  gave  the  color  reaction  of 
furfuraldehyde.  but  no  sugar  appeared  to  be  ])roduced.  and  the 
extracts  were  e\identlv  not  glucosidic. 
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Summary  and  Conclusions. 

The  material  employed  for  this  investig'atioii  consisted  of  the 
air-dried,  fresh  roots  of  taraxacum  {Taraxacum  ofHcijialc,  Wig- 
gers),  collected  in  the  autumn  from  plants  grown  in  England. 

The  roots  were  found  to  contain  a  very  small  amount  of  an 
enzyme,  which  slowly  hydrolysed  amygdalin. 

An  alcoholic  extract  of  the  root,  when  distilled  in  a  current  of 
steam,  yielded  a  small  amount  O'f  a  yellow  essential  oil.  From 
the  portion  of  the  extract  which  was  soluble  in  water,  the  following 
substances  were  isolated:  (i)  /"-hydroxyphenylacetic  acid,  CsH^Og 
(m.  p.  144 — 146°);  (ii)  3 : 4-dihydraxycinnamic  acid,  CgHyOi 
(m.  p.  214 — 216°)  ;  (iii)  a  small  amount  of  choline,  CjHj^OoN, 
which  was  identified  by  its  gold  and  platinum  compounds.  The 
acjueous  liquid  contained,  furthermore,  a  considerable  quantity  of 
a  laevorotatory  sugar,  which  appeared  to  consist  chiefly,  if  not 
entirely,  of  laivulose,  and  yielded  an  osazone,  melting  at  204 — 206°. 

The  portion  of  the  alcoholic  extract  which  was  insoluble  in 
water  consisted  of  a  soft,  oil\-  resin,  whicli  amounted  to  1.8  per 
cent,  of  the  weight  of  the  root.  From  this  material  the  following 
compounds  were  isolated:  (i)  a  new  monohydric  alcohol,  taraxa- 
sterol,  C.gH^-.OH  (m.  p.  221 — 222°:  [a]  0+96.3°),  which  yielded 
an  acetyl  (\Qv\\2iX.\\e  (m.  p.  251 — 252°;  [ajn  +122.2°),  a  uiono- 
bromaacctx'l  derivative  (m.  ]x  233 — 234°),  and  a  hcnrjoyi  derivative 
(m.  p.  232°);  (ii)  a  new  monoliydric  alcohol,  homotaraxastcrol, 
C2,H,a.OH  (m.  p.  163—164°;  [a'ln +25.3°),  which  yielded  an 
acetyl  derWaiWe  (m.  ]).  219 — 220°  [a]^  +  28.1° ),  and  a  /^(V/,coy/ 
derivative  (m.  p.  202°).  The  above-mentioned  alcoliols.  together  with 
two  previously  isolated  compounds,  androsterol,  C.,„H^,,.OH,  and 
homoandro.sterol,  C.-H^.,.OH  (Trans.,  1909,  95,  739),  constitute  an 
homologous  group,  which  is  represented  by  the  general  formula 
C„H.,„.,„();  (iii)  Cluytianol,  C,,,H,,P(OH)„  melting  at  297° 
(Trans.,  1912,  j).  2230),  from  which  the  tetra-acetyl  and  tetrabenzoyl 
derivatives  were  ])re])ared  ;  { iv )  ])almitic,  cerotic,  and  melissic  acids, 
together  witli  a  mixture  of  unsaturated  acids,  consisting  cliiclh- 
of  oleic  and  linolic  acids,  with,  ai)])arently,  a  little  linolenic  acid. 

The  bitter  taste  of  taraxacum,  which  has  hitherto  been  ascril)ed 
to  the  so-called  "  taraxacin,"  ap])cars  to  be  due  chicHy  to  dark- 
colored,  amoi-])hous  niaterial.  and  not  to  any  distinct  principle. 
It  was  found,  for  e-xample,  that  the  portion  of  an  alcoholic  extract 
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of  the  root  which  is  soluble  in  water,  when  repeatedly  extracted 
with  warm  amyl  alcohol,  yielded  a  viscous  product,  which  possessed 
an  intensely  bitter  taste. 

A  consideration  of  the  results  of  the  present  investigation 
renders  it  evident  that  the  products  which  many  years  ago  received 
the  designations  of  "  taraxacin  "  and  "  taraxacerin  "  were  not  only 
indefinite  in  character,  but  must  have  consisted  of  very  complex 
mixtures.  It  is  therefore  desirable  that  these  names  should  -no 
longer  be   retained   in   the   literature. 

The  Wellcome  Chemical  Research  Laboratories, 
London,  E.  C. 


ABSTRACT  FROM  THE  REPORT  OF  THE  CONNECTICUT 

AGRICULTURAL  EXPERIMENT  STATION. 

By  John  K.  Thum,  Ph.G.,  Philadelphia,  Pa. 

In  part  II  of  the  annual  report  of  the  Connecticut  Agricultural 
Experiment  Station  an  interesting  account  is  given  of  the  work  done 
for  the  year  19 12  in  connection  with  food  and  drug  products. 

"  This  station  is  required  by  law  to  make  examinations  of  food 
and  drug  products,  to  publish  its  findings,  and  to  report  to  the  dairj' 
and  food  commissioner  all  cases  of  adulteration  or  misbrandhig 
which  are  discovered." 

Among  the  food  products  investigated  we  might  mention  the  fol- 
lowing :  canned  goods,  dried  fruits,  gluten  and  special  foods,  honey, 
(which  is  chiefly  adulterated  with  cane  sugar),  commercial  glucose 
and  invert  sugar,  rice,  and  sausage. 

Drug  products  examined  were  acetic  acid,  aconite,  glycerine, 
herion,  magnesium  carbonate,  solution  of  magnesium  citrate,  pare- 
goric, sodium  salicylate,  precipitated  sulphur,  and  turpentine. 

It  was  also  interesting  to  note  that  some  attention  was  given  by 
the  Station  to  exposing  some  proprietary  medicines  that  are  ad- 
vertised and  sold  to  the  public.  The  statement  is  made,  and  it  is 
well-known  among  pharmacists  or  should  be,  that  even  when  the 
claimed  ingredients  are  present  in  a  proprietary  remedy,  as  a  rule 
the  purchaser  pays  an  exorbitant  price  for  it. 

The  work  of  this  Station  in  its  effort  to  put  the  proprietary  or 
"  patent  medicine  "  evil  in  its  proper  light  before  the  public  is  in 
line  with  the  good  work  done  by  the  Council  on  Pharmacy  and 
Chemistry  of  the  American  Medical  Association.     And  its  work, 


'^'"AiHi'"'i9i!i'™}  Abstract  Report  Conn.  Agr.  Exp.  Sta.  187 

backed  by  the  power  and  force  of  a  State,  should  be  of  great  value 
in  informing-  and  educating  the  people  to  the  evil  effects  of  nostrum 
medication.  The  leaven  is  working  and  it  is  only  a  question  of 
time  when  work  of  this  sort  will  be  reenforced  with  cooperation 
by  the  daily  newspapers. 

For  obvious  reasons  the  newspapers  are  silent  on  these  matters 
now.  But  they  will,  in  due  course,  learn  that  the  advocacy  of 
measures  designed  for  the  public  welfare  must  eventually  rebound 
to  their  welfare  and  credit. 

Publicity  of  the  sort  that  only  the  daily  newspaper  can  give  is 
needed  before  the  great  mass  of  the  people  is  reached  on  this  vital 
question  of  public  health. 

Of  the  score  or  more  of  remedies  exiamined  we  give  brief  ab- 
stracts of  the  following: 

Schenk's  Pulmonic  Syrup. — "  Tlie  70-year-old  Standard  Remedy 
for  Consumption,  Coughs,  Colds,  Diseases  of  the  Lungs  and  Respira- 
tory Organs."  This  remarkable  remedy  for  consumption,  upon 
analysis,  was  shown  to  be  a  wintergreen-flavored  mixture  of 
saccharine  syrups,  96.4  per  cent,  of  the  solids  consisting  of  sugars. 

The  following  is  a  summary  of  the  analysis : 

Specific  gravity  at  15.5°  C 1. 3861 

Alcohol    none 

Glycerine   none 

Solids     75-59 

Sucrose      3449 

Invert  sugar  38.40 

Ash    0.08 

Oil  of  wintergreen   present 

Alkaloids  none 

Syrup  of  Figs. — This  proprietary  medicine  has  been  on  the 
market  for  a  number  of  years.  Formerly  it  was  sold  under  the  name 
Syrup  of  Figs,  recently  though  many  of  the  labels  note  the  presence 
of  Elixir  of  Senna,  which  is  generally  the  real  laxative.  The  reason 
for  this  change  is  apparent  from  the  following  extract  from  the 
opinion  of  the  U.  S.  Court  in  the  case,  Worden  v.  California  Fig 
Syrup  Co.,  187  U.  S.,  516,  536: 

"  The  argument  for  complainant  is  that,  because  fig  juice  or  syrup 
lias  no  laxative  property,  everybody  ought  to  understand  that  when 
tiie  term  is  used  to  designate  a  laxative  medicine  it  must  have  only 
a  fanciful  meaning.    But  the  fact  is  admitted  that  the  public  believe 
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that  fig  juice  or  syrup  has  laxative  medicinal  properties.  It  is  to 
them  that  the  comiplainant  seeks  to  sell  its  preparations,  and  it  is 
with  respect  to  their  knowledge  and  impression  that  the  character, 
whether  descriptive  or  fanciful,  of  the  term  used,  is  to  be  deter- 
mined," Of  the  13  samples  analyzed,  6  were  sold  as  compound  fig 
syrup,  5  as  compound  fig  and  senna  syrup,  and  2  as  fruit  laxative. 
Nearly  all  contained  Epsom  or  Rochelle  salt  without  the  fact  ap- 
pearing on  the  label. 

One  preparation,  bearing  the  A.  D.  S.  label,  bears  the  statement : 
"  This  is  not  a  patent  medicine,  etc.,"  which  raises  the  question 
whether  a  preparation  made  by  a  druggist  or  a  group  of  druggists 
may  not  be  quite  as  much  a  patent  medicine  as  if  made  by  a  quack 
doctor  or  a  seemingly  reputable  house. 

A.  D.  S.  Rlicuniatic  Remedy. — An  examination  of  this  prepara- 
tion by  the  Experiment  Station  showed  it  to  contain  potassium 
iodide  and  sodium  salicylate  (both  well-known  specifics  for  rheuma- 
tism) aind  an  alcohol-glycerine  infusion  of  a  small  amount  of  an 
unidentified  vegetable  drug,  to  which  the  trace  of  alkaloids  found 
may  be  due. 

A  summary  of  the  analysis  is  as  follows : 

Specific  gravjty  at   15.5°    C 11015 

Alcohol  by  volume 570 

Solids   23.40 

Glycerine   9.80 

Ash    7.90 

Potassium  iodide 6.45 

Sodium  salicylate  6.13 

Alkaloids     trace 

Phenolphthalein    absent 

The  label  on  the  container  also'  gave  notice  "  That  this  is  not  a 
patent  medicine." 

Dr.  Franck's  Grains  of  Health. — Upon  examination  the  "  grains 
of  health  "  proved  to  be  pills  of  aloes,  coated  with  silver,  and  costing 
the  consumer  at  the  rate  of  $33.19  per  pound. 

Dr.  Williams'  Pink  Pills  for  Pale  People. — The  color  of  the  jiills 
is  due  to  cochineal  and  the  active  ingredients  detected  were  iron 
oxide  and  magnesium  sul])hate  and  a  faint  trace  of  alkaloids. 

The  makers  of  this  nostrum  state  that  the  pills  arc  "  Not  a  cure- 
all  "  yet  on  furtlier  reading  of  label  we  find  that  they  are  recom- 
mended for  all  diseases  resulting  from  impoverished  blood,  a  long 


*'""Apri'i'"'i9i'3'!""'}  Abstract  Report  Conn.  Agr.  Exp.  Sta.  189 

list  of  female  complaints,  for  many  nervous  disorders,  such  as  St. 
Vitus'  dance,  paralysis  and  locomotor  ataxia,  and  for  male  dis- 
orders arising  from  excesses,  etc. ;  surely  a  rather  wide  field. 

Thialion. — In  the  literature  sent  to  physicians  and  in  its  ad- 
vertisements Thialion  is  stated  to  be  "  a  laxative  salt  of  lithia"  of 
the  following-  formula :  "  sLiaO,  NaO,  S03,  7HO,"  and  sodio- 
trilithic  anhydrosulphate  is  given  as  its  name.  Upon  analysis  it 
was  shown  to  be  simply  a  mixture  of  sodium  citrate  and  sodium 
sulphate  with  ver}'  small  amounts  of  lithium  citrate  and  sodium 
chloride. 

Poslajii. — A  grayish  ointment  with  a  strong,  tarry  odor,  sold 
in  tin  cans  containing  20.5  gms.,  and  cost  50  cents.  Upon  analysis 
showed  the  presence  of: 

Zinc  oxide 1 1  -47 

Sulphur    6.55 

Starch,  anhydrous    19-45 

Tar  oil  14.40 

Menthol   present 

Salicylic  acid   present 

Fatty  base,  probably  petrolatum,  sufficient  to  nuake  100  parts. 
The  active  ingredients  are  zinc  oxide,  tar  oil  and  sulphur.  "These 
have  long  been  used  and  known  as  niiOre  or  less  effectual  remedies 
for  the  treatment  of  skin  affections, 'but  certainly  do  not  warrant 
such  claims  as  are  made  in  the  advertising  matter  sent  out  with 
Poslam  stating  it  to  be  '  The  newest  medical  discovery  for  the 
treatment  of  eczem.a,  and  all  other  skin  affections  and  entirely 
different   from  anything  yet  used'"    (Puckner  and  Hilpert). 

Since  the  passage  of  the  Federal  Food  and  Drugs  Act  Lemon 
Extract  and  Asafetida  have  been  much-discussed  articles  of  com- 
merce. 

Lemon  Extract. — A  sample  of  French's  Triple  Strength  Lemon 
b^xtract  contained  no  lemon  oil,  and  was  colored  with  napthol 
yellow  S,  a  permitted  coal-tar  dye.  The  carton  claimed  "triple 
strength."  the  bottle  "genuine  extract,"  and  a  sticker  on  both 
the  carton  and  bottle  stated  in  very  fine  print  that  it  contained 
"no"  lemon  oil,  a  series  of  inconsistent  and  mi.sleading  .statements 
clearly  making  the  sample  misbranded. 

Asafetida,  Powdered. — Eleven  samples  were  examined,  ten 
of  which  failed  to  come  up  to  U.   S.  P.  requirements  for  alcohol- 
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soluble  resin  and  ash  content.  The  U.  S.  P.  allows  an  ash  content 
of  not  over  15  per  cent.  Xo  sample  approached  even  the  pharma- 
copceial  maximum  and  ten  contained  over  50  per  cent.  ash.  The 
ash  consisted  chiefly  of  calcium  sulphate.  Another  sample,  taken 
on  the  request  of  a  large  wholesaler  and  guaranteed  to  contain 
61.3  per  cent,  soluble  resin  and  16.675  P^r  cent,  ash,  contained 
61.84  PC  cent,  soluble  resin  and  17.18  per  cent,  ash,  showing 
that  a  high-grade  powdered  asafetida  is  by  no  means  an  impos- 
sibilitv,  as  often  claimed. 


THE  TREATMENT  OF  HUMAN   CANCER  WITH 

INTRAVENOUS  INJECTIONS  OF  COLLOIDAL 

COPPER.^ 

Bv  Leo  Loei:,  C.  B.  McClurg,  and  W.  O.  Svveek,  of  St.  Louis.^ 

The  experimental  study^  of  tumor  growth  which,  as  far  as  its 
methodical  and  continued  evolution  is  concerned,  originated  about 
twelve  years  ago,  made  possible  a  systematic  analysis  of  the  con- 
ditions on  which  the  life  and  growth  of  the  tumor  cells  depend,  and 
thus  laid  the  foundation  for  rational  investigation  aiming  at  the 
cure  for  cancer.  Within  the  last  decade  many  investigators  studied 
the  conditions  under  which  an  active  and  passive  immiuiity  against 
tumor  growth  can  be  established  in  the  animal  body,  and  the  effect 
of  Roentgen  rays  and  of  radium  on  tumor  growth.  One  of  us 
undertook,  in  1901  and  1902,  the  first  experiments  in  which  the 
effect  of  various  chemicals  in  vitro  on  the  vitality  of  tumor  cells 
was  analyzed. •'*  He  found  that  it  is  possible  to  obtain,  by  grading 
the  strength  of  sucli  a  substance  as  KCN,  a  gradual  decrease  in  the 
virulence  of  tumor  cells.  The  recent  work  of  v.  Wassermann  and 
his  collaborators  marks  a  most  important  step  in  advance  in  the 
treatment  of  carcinoma  in  mice.  Tiiey  found  that  a  combination 
of  selenium  and  eosin,  after  repeated  intravenous  injections,  caused 
a  rapid  retrogression  of  the  tumor.  The  effective  dose  was  very 
near  the  lethal  dose  of  the  substance.  Neuberg,  Caspari  and  Loehe 
observed  that  various  solutions  of  heavy  metals  caused  a  disappear- 
ance of  some  animal  tumors ;  but  they  do  not  state  explicitly  what 

*  From  the  Barnard  (Free)  Skin  and  Cancer  Hospital,  St.  Louis,  Mo. 
^  Reprinted  from  Interstate  Medical  Journal,  vol.  xix.  No.   12. 
'Leo  Loeb   {Virchoiv's  Archiv.  Bd.  172,  1903). 
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kind  of  substances  they  used ;  and  although  v.  Wasserniann  em- 
phasizes the  labile  nature  of  the.  combination  he  employed,  he  does 
not  describe  his  preparation.*  In  our  first  experiments  we  tested  the 
effect  of  various  copper  preparations  on  mouse  carcinoma.^  The 
mouse  carcinoma,  which  we  use  in  our  laboratory,  is  a  very  rapidly 
growing  tumor,  and  it  occurred  to  us  that  human  cancer,  which  in 
most  cases  grows  much  more  slowly  than  our  mouse  cancer,  might 
be  a  much  more  favorable  object  for  testing  the  efficiency  of  various 
substances.  We  established  the  lethal  dose  of  our  preparation  in 
various  species  of  animals,  and  then  undertook  to  employ  the  sub- 
stance in  cases  of  human  cancer. 

The  first  preliminary  experiments  on  human  cancer  were  carried 
out  during  May,  19 12,  with  the  assistance  of  Dr.  Carroll  Smith. 
During  last  October  and  November  this  work  was  taken  up  on  a 
larger  scale,  and  we  now  wish  to  report  on  our  result  in  these  later 
investigations. ** 

We  used  a  colloidal  solution  of  copper  prepared  according  to 
Bredig's  method.*'     Each  patient  received  daily  an  intravenous  in- 

*  Caspari  and  Neuberg  {Dcutsc/t.  med.  Wochenschr.,  Vol.  38,  p.  375,  1912). 
Neuberg,  Caspari  and  Loehe  (Berl.  klin.  Wochenschr.,  July  22nd,  1912). 

In  their  first  article  Caspari  and  Neuberg  refer  to  a  notice  in  the  daily 
press,  according  to  which  Gaube  du  Gers,  in  Paris,  treated  some  cases  of 
cancer  successfully  with  heavy  metals.  After  we  had  begun  our  work  on 
human  cancer  we  saw  in  the  Journal  of  the  American  Medical  Association, 
P-  '^772),  June  8th,  1912,  in  reply  to  an  inquiry,  a  statement  that  Gaube  du  Gers, 
in  Paris,  had  used  colloidal  copper  in  the  treatment  of  cancer,  but  that  the 
references  to  the  treatment  appeared  only  in  the  daily  press,  and  that  no 
scientific  account  was  available.  We  have  been  unable  to  find  out  what 
method  was  used  by  du  Gers,  and  what  his  results  were.  Recently  our 
attention  was  called,  by  Dr.  W.  E.  Leighton,  to  a  note  by  Drs.  M.  Laurent 
and  J.  Bohec  in  the  Medical  Press  and  Circular,  October  30th,  1912,  in  which 
they  state  that  they  gave  several  intravenous  and  intramuscular  injections  of 
colloid  selenium  in  a  case  of  cancer  of  the  stomach.  They  state  that  the 
pain  the  patient  suffered  was  diminished,  and  that  his  general  condition 
improved. 

"These  investigations  are  being  conducted  in  conjunction  with  Dr.  M.  S. 
Fleisher  and  Dr.  W.  E.  Leighton  and  will  be  described  at  a  later  date. 

'  During  my  absence  from  St.  Louis  last  summer  Dr.  M.  S.  Fleisher  con- 
tinued, at  my  request,  these  preliminary  tests. 

Professor  E.  H.  Keisor,  of  St.  Louis,  assisted  us  very  kindly  in  the 
preparation  of  various  substances  which  were  used.  To  my  colleagues  at  the 
Barnard  (Free)  Skin  and  Cancer  Hospital,  especially  to  Dr.  N.  B.  Carson 
and  to  Dr.  M.  F.  Engman,  I  am  much  indebted  for  the  interest  they  are 
taking  in  the  progress  of  the  work.     [Leo  Loeb.l 
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jection  of  the  solution,  an  averag-e  of  300  to  400  c.cni.  of  the  sokition, 
warmed  to  about  body  temperature,  being  slowly  introduced. 
Usually  six,  sometimes  seven,  injections  were  given  each  week. 

The  injection  is  invariably  followed  by  a  rise  of  temperature, 
which  varies  usually  between  100°  and  102°  F.  Within  six  hours 
the  temperature  again  returns  to  the  normal  level.  The  rise  of 
temperature  is  frecjuently  inaugurated  and  sometimes  followed  h\  a 
more  or  less  severe  chill.  By  diminishing  somewhat  the  quantity  of 
fluid  injected,  the  chill  can  frequently  be  avoided.  The  reaction 
becomes  less  after  a  certain  number  of  injections  have  been  given. 
Simultaneously,  with  a  rising  temperature,  the  pulse-rate  is  usuallv 
increased.  In  certain  patients  who  had  a  tendency  to  irregular  heart 
action  before  the  treatment  was  begun  this  irregularity  may  be 
accentuated  a  few  hours  after  the  injection.  Otherwise,  no  notable 
changes,  so  far,  have  been  observed  after  the  injection. 

On  the  whole,  patients  tolerate  these  injections  very  well,  and 
their  general  condition  (appetite,  strength,  complexion)  improves. 
The  number  of  erythrocytes  does  not  decrease,  but.  on  the  contrary, 
probnbly  shows  a  definite  increase. 

Effects  on  the  Tumor. — About  two  to  four  hours  after  an  in- 
jection, hyperemia  is  noticeable  in  the  tissue  adjoining  the  tumor. 
If  the  tumor  is  open,  this  hyperemia  is  accompanied  and  followed 
by  an  increased  secretion  from  the  ulcerated  part  of  the  tumor.  The 
hyperemia  recurs  after  each  injection  in  the  beginning  of  the  treat- 
ment, and  then  gradually  diminishes,  the  increase  of  discharge  of 
fluid  usually  ceasing  three  to  four  days  after  the  first  few  injections. 
Accompanying  the  hyperemia  there  is  present  an  increased  sen- 
sitiveness of  the  tumor.  After  about  fifteen  injections  the  increased 
hyperemia  and  sensitiveness  disappear,  and  the  discharge  becomes 
much  less  marked  than  it  was  before  the  beginning  of  the  treatment. 
There  exist,  of  course,  some  quantitative  variations  in  the  appear- 
ance and  duration  of  these  symptoms.  In  the  report  of  the  individual 
cases  some  of  these  variations  will  be  referred  to.  \'ery  noticeable 
was  the  diniinution  in  the  ])ain  caused  l)y  the  cancer,  and  there  was 
no  necessity  of  continuing  the  use  of  narcotics.  The  intravenous  in- 
jections caused  a  gradual  necrosis  and  resorption.  Tor  sloughing,  of 
the  tumor,  which  usually  proceeds  not  very  ra])i(lly  but  continuously. 
In  some  cases  a  gradual  diminution  in  the  degree  of  retrogression  of 
the  tumor  was  noticeable  ;  but  so  far  the  retrogression  has  been  con- 
tinuous, and,  at  least,  two  of  our  cases  are  very  near  a  c<Mnplcte  cure. 


'^°'Ajrii'"'m3'™' }  ^'^  Z^^'"  Spurious  Cubehs.  193 

We  are  hopeful  that  all  the  cases  we  are  treating  will  be  cured, 
although  we  cannot  make  as  yet  any  definite  statement  concerning 
their  ultimate  fate. 

We  selected  for  our  treatment,  especially,  cases  in  which  the 
changes  taking  place  in  the  tumor  could  be  followed  with  the  naked 
eye,  but  included  also  a  few  other  cases,  upon  which  we  shall  report 
later.  All  our  cases,  with  one  exception,  had  been  operated  upon 
before  without  success ;  several  had  been  treated  with  Roentgen 
rays,  likewise  unsuccessfully;  in  one  case  the  patient  had  not  been 
operated  upon  previous  to  the  injection,  but  had  been  treated  un- 
successfully with  Roentgen  rays  and  other  means.  All  the  cases 
were  almost  hopeless  as  far  as  efifect  of  any  other  surgical  or 
dermatological  treatment  was  concerned. 


THE  OIL  FROM  SPURIOUS  CUBEBS.' 

We  learn  from  an  article  by  J.  C.  Umney  and  H.  V.  Potter  ^ 
that  a  parcel  of  cubebs  imported  from  Macassar  into  Amsterdam, 
and  distilled  there,  yielded  an  oil  which  attracted  attention  by  its 
extraordinarily  low  optical  rotation.  Whereas  this  value  ranges 
normally  from  —  25  to  —  40°  ^,  in  the  oil  in  question  it  was  only 
— ■  14°.  The  cubebs  themselves  appeared  to  be  in  most  respects 
normal,  but  the  odor  was  mace-like. 

The  abnormality  of  this  oil  led  the  authors  to  make  some  en- 
quiries as  to  the  cubebs  present  on  the  London  and  Amsterdam 
drug  markets,  with  the  unsatisfactory  result  that  out  of  eight 
samples  examined,  only  four  proved  to  be  genuine  cubebs.  Three 
samples  consisted  of  other  species  of  cubebs,  while  one  contained 
an  admixture  of  other  fruits.  Part  of  the  samples  was  also  largely 
adulterated  with  stalks,  in  one  instance  to  the  extent  of  46  p.  c. 
The  spurious  cubebs  diflfered  from  the  genuine  both  by  their  mace- 
like odor  and  by  the  result  of  the  sulphuric  acid  test.  For  when 
the  fruit,  crushed  in  a  porcelain  basin,  was  moistened  with  a  little 
concentrated  sulphuric  acid,  the  genuine  samples  quickly  showed 
a  beautiful  crimson  color,  while  in  the  case  of  the  false  fruits  the 

'  From  Semi-Anniial  Report  of  Schimmel  &  Co.,  October,  1912,  pp.  50-52. 
*  Chemist  and  Drii^p,ist,  80  (1912),  331,  443. 

'Umney  and  Potter  give  — 30°  as  the  maximum  limit  of  value.  This 
is  probably  a  misprint. 
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color  was  yellowish  brown.  It  is  stated  that  the  difference  is  still 
more  easily  perceptible  in  the  ethereal  extract  of  the  fruit,  of  which 
extract,  moreover,  the  genuine  cubebs  yield  more  (20  to  25  p.  c.) 
than  does  the  spurious  fruit  (only  about  15  p.  c).  There  was 
also  a  difference  in  the  microscopical  characters  of  the  various 
species. 

The  authors  suspect  that  the  spurious  cubebs  consist  partly  of 
the  fruit  of  Piper  ribesoides,  Wall,  and  partly  of  an  as  yet  unknown 
variety  of  Piper.  The  latter,  when  subjected  to  steam  distillation,* 
yielded  4  p.  c.  of  essential  oil  of  a  decided  mace  odor:  d  0,894, 
OD+i6°,  sap.  V.  o,  ester  v.  after  acetyl.  56,1.  Genuine  cubebs, 
distilled  for  purposes  of  comparison,  yielded  more  than  twice  that 
percentat^e  of  oil  with  sp.  s^.  0,917.  and  opt.  rot.  — 43°. 

The  behavior  under  fractionation  of  the  two  distillates  also 
showed  marked  differences.  The  oil  from  the  spurious  cubebs 
began  to  boil  below  160°  ;  one-half  of  it  passed  over  up  to  200°, 
and  a  further  30  p.  c.  between  200°  and  270°.  On  the  other  hand, 
of  the  oil  from  the  genuine  cubebs,  only  5  p.  c.  passed  over  below 
200°,  85  p.  c.  passing  over  between  200  and  270°. 

The  surmise  that  the  false  fruits  might  be  identical  with  those 
of  Piper  Lowong,  Bl.,  which  were  distilled  by  Peinemann^  several 
years  ago,  proved  to  be  unfounded,  the  microscopical  structure  of 
the  two  Piper-species  being  entirely  different.  Umney  and  Potter 
conclude  that  certain  of  the  abnormal  oils  of  commerce  are  pro- 
duced from  mixtures  of  the  genuine  berries  either  with  this 
hitherto  unidentified,  or  with  other  varieties.  This  would  also 
explain  the  abnormality  of  the  Amsterdam  oil  referred  to  at  the 
beginning  of  this  paragraph. 

J.  Small  ®  and  E.  M.  Holmes  "^  also  give  their  views  on  the  same 
subject.  Small  has.  examined  several  authentic  samples  of  genuine 
and  spurious  cubebs,  placed  at  his  disposal  by  the  Herbarium  and 
the  Museum  in  London  of  the  Pharmaceutical  Society,  and,  basing 
himself  upon  his  observations  on  these,  has  examined  a  number  of 
commercial  samples. 

The  articles  by  Holmes  and  Small  are  of  purely  pharmacog- 
nostical  interest,  and  for  particulars  of  their  contents  we  must 
therefore  refer  to  the  originals. 


*  Perfum.  and  Fssent.  Oil  Record,  3   (1012"),  64. 
^  Arch,  der  Pharm.,  234  (1896),  238. 
"Pharmaceutical  foiirn..  88  (10^2),  639. 
'' Perfum.  and  Essent.  Oil  Record.  3   (1912),  125. 
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LIQUOR  FERRI  lODIDI. 
By  George  M.  Beringer,  A.M.,   Ph.M. 

The  use  of  the  Solution  of  Iron  Iodide  for  the  extemporaneous 
preparation  of  the  Syrup  is  undoubtedly  increasing.  The  dis- 
pensing doctors  and  the  druggists  who  are  either  "  too  busy  "  or 
"  too  lazy  "  to  make  Syrup  of  Iron  Iodide  by  the  official  process 
have  willingly  relegated  to  the  manufacturer  the  preparation  of  the 
concentrated  Solution  of  Ferrous  Iodide,  and  have  thus  curtailed 
their  own  practice  of  the  art  of  phamiacy  to  tlie  simple  admixture 
of  such  a  concentrated  solution  with  Syrup. 

As  long  ago  as  1888,  this  custom  was  sufficiently  in  vogue  to  be 
recognized  by  the  National  Formulary,  and,  in  the  first  issue  of 
that  work  in  that  year,  a  formula  for  Liquor  Ferri  lodidi  was  in- 
cluded. The  note  accompanying  that  formula  stated :  "  On  mixing 
I  volume  of  this  Solution  of  Iodide  of  Iron  with  5  volumes  of 
Syrup,  the  product  will  contain  about  60  grains  of  Iodide  of  Iron 
(ferrous)  in  each  fluidounce,  and  will  be  practically,  measure  for 
measure,  but  not  weight  for  weight,  identical  with  the  official  Syrup 
of  Iodide  of  Iron." 

It  will  be  thus  seen  that  the  extemporaneous  preparation  of 
syrup  of  ferrous  iodide  in  this  way  had,  even  at  that  time,  the  en- 
dorsement of  a  quasi  legal  authority. 

In  the  Third  Edition  of  the  N.  F.  published  in  1906,  the  formula 
has  been  retained.  In  the  earlier  copies  of  this  edition  the  foot-note 
stated :  "  This  solution  contains  about  85  per  cent,  of  Ferrous 
Iodide.  On  mixing  i  volume  with  75  volumes  oi  Syrup  (U.  S.  P.), 
the  product  will  be  practically  identical  with  Syrup  of  Ferrous 
Iodide  (U.  S.  P.)."  Subsequently,  this  wording  was  changed,  and 
in  the  later  copies  the  note  reads:  "This  solution  contains  about 
81  per  cent,  of  Ferrous  Iodide.  On  mixing  i  volume  with  //  vol- 
umes of  Syrup  (U.  S.  P.),  the  product  will  be  practically  identical 
with  Syrup  of  Ferrous  Iodide  (U.  S.  P.)." 

(195) 


196  Liquor  fori  lodidi.  {^^'May^ina*™' 

As  a  matter  of  fact,  both  of  these  statements  are  incorrect.  The 
N.  F.  Ill  formula  is  directed  to  yield  1000  Cc.  of  product;  if  this 
be  chang-ed  and  the  finished  product  made  1000  Gm.  then  the  solu- 
tion will  contain  81  per  cent,  of  Ferrous  Iodide. 

The  manufacturers  have  quite  generally  adopted  for  the  Solu- 
tion of  Ferrous  Iodide  a  strength  of  sixteen  times  by  volume  that 
of  the  official  Syrup  of  Iron  Iodide.  That  is,  their  labels  direct  that 
to  i)repare  Syrup  Iron  Iodide,  i  fluidounce  of  the  Liquor  be  mixed 
with  15  fluidounces  of  Syrup.  This  is  only  another  evidence  that 
the  American  physicians,  druggists  and  manufacturers  persist  in 
using  the  apothecaries'  measure  and  think  in  its  terins  rather  than 
in  the  decimal  terms  of  the  metric  measure.  The  intent  of  the 
National  Fornudary  evidently  was  to  supply  a  formula  for  a  prepa- 
ration of  the  same  strength  as  supplied  in  the  trade. 

Several  other  minor  defects  in  the  N.  F.  formula  should  be 
considered.  The  direction  to  filter  the  boiling  solution  of  ferrous 
iodide  through  paper  is  a  manipulative  error  tliat  l)rings  troul)le. 
In  my  experience,  hot  solutions  of  ferrous  iodide  of  the  strength 
directed  invariably  eat  right  through  paper  filters,  even  if  of  several 
thicknesses.  Either  the  solution  has  to  be  diluted  greatly  or  cooled 
before  filtering  through  paper  or  else  the  hot  solution  must  be 
filtered  through  glass  wool  or  asbestos  wool,  returning  the  first  por- 
tion of  the  filtrate  until  it  comes  through  clear. 

The  amount  of  Hypophosphorous  Acid  directed  to  be  used  in 
the  fomiula  is  not  the  equivalent  of  that  directed  as  a  preservative 
in  the  official  formula  for  the  Syrup.  Consequently,  the  Solution 
is  prone  to  undergo  change  if  kept  in  bottles  that  are  opened  fre- 
quently, as  is  apt  to  be  the  case.  Hence,  the  Solution  should  be 
preserved  in  small  glass  stoppered  bottles,  which  should  be  com- 
pletely filled  and  kept  tightly  stoppered. 

The  proposition  has  now  been  made  that  the  U.  S.  P.  IX  should 
direct  that  Syrup  of  Ferrous  Iodide  be  prepared  from  a  concentrated 
liquor,  and,  consequently,  a  formula  for  a  concentrated  Solution  of 
Ferrous  Iodide  will  have  to  be  adopted  as  a  new  admission  in  the 
Pharmacopoeia.  Our  concern  is,  that  the  most  satisfactory  fornnila 
be  adopted. 

The  value  of  Glycerin  as  a  preservative  for  solutions  of  iron 
salts  has  long  been  recognized  by  the  practical  pharmacists  and  the 
manufacturers  of  the  various  solutions  of  ferrous  salts.  As  early 
as    1857,  J.   C.   Leaming    (Proceedings,   American   Pharmaceutical 
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Association),  proposed  the  use  of  Glycerin  as  a  preservative  for 
Solution  of  Ferrous  Iodide^  and  in  the  year  following,  Henry 
Thayer  (American  Journal  of  Pharmacy,  1858,  page  390),  pro- 
posed that  the  ferrous  iodide  should  be  prepared  or  formed  in  the 
presence  of  Glycerin.  At  the  semi-centennial  celebration  of  the 
A.  Ph.  A.  in  1902,  there  was  on  exhibition  a  sample  of  Glycerole 
of  Ferrous  Iodide  made  by  Prof.  William  Procter,  Jr.,  January  15, 
1865,  and  although  at  that  time  more  than  thirty-seven  years  old, 
it  was  in  an  excellent  state  of  preservation.  It  is  to  be  remembered 
that  the  title  Liquor  Ferri  lodidi  in  those  early  days  was  applied 
to  an  entirely  different  preparation  from  what  we  are  now  desig- 
nating under  the  same  title.  The  solutions  of  that  period  were  much 
weaker  and  were  commonly  preserved  with  Glycerin,  Honey  or 
Sugar,  and  these  preceded  and  were  displaced  by  the  formula  for 
Syrup  of  Ferrous  Iodide  which  was  subsequently  made  official.  The 
value  of  Glycerin  as  a  preservative  for  ferrous  salts,  and  likewise 
of  iodide  solutions,  is  now  fully  recognized.  Its  use  is  proposed 
in  the  phannacopceial  formulas  for  IJiluted  Hydriodic  Acid  and  for 
the  Syrup  of  Hydriodic  Acid,  and  likewise  in  a  number  of  the  N.  F. 
formulas  for  Elixirs  containing  iron  salts.  I  have  found  it  of  value 
as  a  preservative  in  Iron  Iodide  Solutions  and  in  the  formula  sub- 
mitted herewith,  it  is  used  along  with  Hypophosphorous  Acid  in 
proper  amount  to  render  the  solution  permanent.  In  this  concen- 
trated Solution  of  Iron  Iodide  the  Glycerin  sen-es  another  useful 
purpose,  namely,  it  prevents  the  crystallizing  out  of  the  salt,  thus 
assuring  solution. 

The  following  formula  is  submitted  for  a  concentrated  Solution 
of  Iron  Iodide  of  such  a  strength  that  one  volume  diluted  with 
fifteen  volumes  of  Syrup  will  ])r(Kluce  a  .Syrup  of  Ferrous  Iodide 
practically  identical  in  strength  with  the  S}Tup  of  Ferrous  Iodide 
now  official.  The  strength  of  i  in  16  has  been  retained,  because  of 
its  present  extensive  use  and  likewise  to  maintain  tlie  legal  standard 
of  much  of  the  S<:)lutif)n  of  Iron  Iodide  that  is  alrcad}'  in  commerce. 

Liquor  FKr<Ri    Iodidi. 

Solution  of  Ferrous  Iodide. 

An  aqueous  solution  containing  107.8  Cm.  of  Ferrous  Iodide 
(Fe  12  =  309.69)  in  each  100  Cc. 

Iron,  in  the  form  of  fine,  l)right  wire,  cut  into  small 

pieces    250.  Gm. 
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Iodine    884.  Gm. 

Hypophosphorous  Acid  (50  per  cent.) 85.  Co. 

(If  30  per  cent,  acid  be  used)  tlien  use 140.  Cc. 

Glycerin     100.  Cc. 

Distilled  Water,  a  sufficient  quantity 

To  make  one  thousand  cubic  centimeters.  1000.  Cc. 

To  the  Iron,  contained  in  a  flat  bottom  flask,  add  1000  Cc.  of 
Distilled  Water,  then  gradually  add  the  Iodine,  keeping  the  temper- 
ature down  by  setting  the  flask  in  a  vessel  of  cold  water.  When 
the  Iodine  has  all  been  added,  allow  the  mixture  to  stand  for  12 
hours,  then  heat  to  boiling  until  the  clear  liquid  is  of  a  bright  green 
color.  Then  cool  the  solution  and  filter  through  a  double  filter  paper 
and  wash  the  flask  and  iron  residue  with  several  portions  of  Distilled 
Water  and  pass  the  washings  through  the  filter.  Add  the  Glycerin 
to  the  filtered  solution  and  rapidly  evaporate  in  a  porcelain  dish  on 
a  sand  bath  to  a1x>ut  eight  hundred  and  fifty  cubic  centimeters. 
Allow  the  solution  to  cool  to  90°  C,  then  add  the  Hypophosphorous 
Acid,  mix  thoroughly  and  when  cold  add  sufficient  Distilled  Water 
to  make  one  thousand  cubic  centimeters. 

The  finished  product  should  be  kept  in  small  glass  stoppered 
bottles  entirely  filled.  It  is  an  emerald  green  liquid,  specific  gravity 
about  1.9  (actual  determination  of  product  gave  1.906). 

Syrup  of  Ferrous  Iodide  made  by  diluting  i  volume  of  this 
liquid  with  15  volumes  of  Syrup  (U.  S.  P.)  showed  a  specific 
gravity  of  1.35,  thus  practically  tallying  with  the  U.  S.  P.  state- 
ment for  si^ecific  gravity  of  the  Syrup  of  Iron  Iodide,  and  maintain- 
ing it  of  the  International  Standard  of  5  per  cent,  of  Ferrous  Iodide. 

In  the  above  fonnula,  the  Hypophosphorous  Acid  is  advisedly 
directed  to  be  added  to  the  concentrated  Iodide  Solution  after  it  has 
l^een  allowed  to  cool  to  90  °  C.  If  the  Hypophosphorus  Acid  is 
added  to  the  Iron  Iodide  Solution  before  concentration,  it  is  more 
or  less  decomposed.  The  1  Miarmacopoeia  states  that  Hypophos- 
phorous Acid  begins  to  decompose  between  130-140°  C.  The  de- 
composition appears  to  commence  below  this  temperature,  and  in 
experiments  where  it  was  added  to  the  solution  before  evaporation, 
the  decomlposition  was  quite  marked.  If  the  manipulation  be 
changed  and  the  IIypo|)hosi)horous  Acid  added  before  concentra- 
tion, then  the  evaporation  nnist  be  done  on  a  water-bath. 
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ON    THE    METHOD    FOR    DETERMINING    THE    LEAD 
NUMBER  OF  ASAFETIDA. 

By  J.  R.  RipPETOE,  P.D. 

The  "  lead  number  "  standard  ^  for  asafctida  and  its  applica- 
tion as  a  test,  for  freedom  from,  or  limit  of  foreign  gum  resins, 
in  passing  this  drug  at  the  ports  of  entry.  New  York  in  particular, 
has  been  criticised  by  several  well  known  chemists  (see  below) 
but  the  method  for  determining  the  "  lead  number  "  does  not  seem 
to  have  been  as  closely  studied. 

In  the  spring  of  1912  I  had  an  occasion  to  consider  this  method, 
the  particulars  having  been  given  to  me  by  Dr.  Seil  of  the  Bureau 
of  Chemistry,  who  stated  at  that  time  that  asafctida  had  a  "  lead 
number"  of  215  by  the  method  given  below,  and  that  they  were 
inclined  to  reject  all  importations  with  a  number  below  190.  The 
recently  published  figure  for  asafctida  is  222.^ 

In  making  some  preliminary  experiments  upon  selected  tears 
of  asafctida  I  found  the  values  to  vary  as  much  as  66  upon  the  same 
sample.  These  results  were  called  to  the  attention  of  the  Govern- 
ment Chemists  who  expressed  considerable  surprise  since  they  had, 
up  to  that  time,  never  found  the  results  to  vary  to  any  appreciable 
extent. 

A  recent  abstract  ^  states  that  the  "  method  has  been  proposed  as 
being  the  most  accurate  test  showing  both  the  quality  of  the  gum 
and  possible  adulterants." 

Five  samples  were  examined  by  E.  J.  Parry  ^  who  found  the 
"lead  number"  to  vary  from  144  to  172,  and  he  expressed  the 
belief  that  there  is  no  authority  for  assuming  that  220  or  there- 
abouts represents  even  the  approximate  value  of  genuine  asafctida. 

Harrison  and  Self*  examined  21  samples  and  found  the  values 
to  vary  from  18  to  250,  and  on  repeating  the  determination  in  several 
cases  they  found  a. variation  of  50  where  a  half  strength  lead  solu- 
tion was  used. 

The  following  results  are  given  in  support  of  my  claim  that  the 


^  Merril  and  Seil,  1912  Annual  Convention  of  the  Association  of  Official 
Agricultural  Chemists. 

'American  Druggist,  Jan.,  1913.     i/- 
'Chem.  and  Drug.,  1913,  V.  93,  p.  180. 
*  Pharm.  Journal,  Feb.  15,  1913,  p.  218. 
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method  is  subject  to  too  many  \ariations  to  he  relied  upon  for 
determining^  the  "  lead  number  "  of  either  selected  tears  of  asafetida 
or  possible  mixtures  of  asafetida  and  other  gum  resins. 

The  method  was  carried  out  as  follows : 

The  alcoholic  solution  of  the  alcohol  soluble  matter  is  evaporated 
upon  the  water  bath,  the  resin  heated  with  water,  stirring,  then 
cooled  (adding  ice  if  resin  does  not  separate)  and  the  water  de- 
canted. The  resin  is  dissolved  in  ether,  transferred  to  a  separator 
and  washed  with  water  until  the  water  shows  no  turbidity.  The 
ether  solution  is  filtered  into  an  exaporating  dish  and  the  solvent 
evaporated  on  the  water  bath.  Weigh  roughly  about  i.i  gm.  of 
the  above  resin  into  a  tared  beaker  and  dry  for  5  hours  at  1 10°  C, 
cool  and  weigh.  Dissolve  in  95  per  cent,  alcohol  and  transfer  to 
at  100  CO.  measuring  flask  or  cylinder,  care  being  taken  that  not 
more  than  70  c.c.  of  alcohol  is  used.  x\dd  25  c.c.  of  a  4  per  cent, 
lead  acetate  solution,  make  up  to  mark  with  95  per  cent,  alcohol, 
mix  thoroughly  and  set  aside  over  night.  Mix  thoroughly  and 
filter  thru  a  fluted  filter ;  transfer  25  c.c.  of  the  filtrate  to  a  beaker, 
add  10  c.c.  water  and  evaporate  to  10  c.c.  on  bath ;  add  5  c.c.  10 
per,  cent,  sulphuric  acid,  and  then  100  c.c.  alcohol.  Dissolve  all 
separated  resin  and  collect  the  PbS04  on  a  tared  Gooch  crucible, 
ignite  and  weigh. 

Run  a  blank  on  the  lead  acetate  solution  and  calculate  milli- 
grammes lead  absorljcd  (weight  l'bS()4  X  0.6830  =  Pb)  by  i  gm. 
of  the  resin. 

The  lead  acetate  solution  is  pre]xired  by  dissolving  4  grammes 
lead  acetate  in  20  c.c.  of  distilled  water  and  sufficient  95  per  cent, 
alcohol  to  make  100  c.c. 

The  method  as  receiitlv  announced  calls  for  a  5  per  cent,  solution 
of  lead  acetate  and  80  ])er  cent,  alcohol  to  dissolve  the  resin  instead 
of  95  per  cent.,  otherwise  it  is  essentially  the  same. 

The  values  preceded  by  the  letter  ."  S  "  were  detenuined  by 
Mr.  Nathan  Smith  to  whom  T  am  also  indebted  for  assistance  in 
preparation  of  the  purified  resins,  etc. 

Lead  Number  delenuination  experiments  were  made  upon 
selected  samples  as  follows : 

No.  I. — Broken  asafetida  tears  with  smooth  fracture,  yellowish 
but  not  pink  color,  215. i,  S197.3. 

No.  2. — Tears  yellow  surface,  fracture  smooth,  white  or  pink 
turning  red  221.T,  S287.0. 

N0.3. — Resin  from  No.  2  healed  for  3  to  4  hour  periods  for 
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3  days  continued  to  lose  weight.  Duplicate  determinations  of  lead 
in  the  solution  291.5,  S306.0. 

No.  4. — Tears  same  as  No.  2,  the  fracture  remained  white  or 
only  turned  light  pink  203.0,   S257.O. 

No.  5. — Resin  from  No.  4  treated  same  as  No.  3,  296.7,  S300.6. 

No.  6. — Translucent  tears,  strong  asafetida  odor  70.9. 

No.  7. — Resin  from  No.  6  treated  same  as  No.  3,  90.2,  S89.4. 

No.  8. — Ammoniac  tears  74.2,  S80.5. 

No.  9. — Tears  yellow  surface,  fracture  smooth,  turning  red. 
Four  portions  of  the  purified  resin  were  dried  and  assayed  as  fol- 
lows .  The  figures  are  du])licate  determinations  of  the  lead  in  the 
solutions :  ' 


Dried    5  hours 

at  iio°C. 

235-3 

S231.3 

Dried  10  hours 

at  iio°C. 

206.4 

S207.0 

Dried  20  hours 

at  iio°C. 

221.9 

S226.6 

Dried  25  hours 

at  iio°C. 

S201.0 

No.  10. — A  quantity  of  the  purified  resin  used  in  No.  9  was 
dissolved  in  alcohol,  25  c.c.  of  the  solution  representing  ahout  i.i 
gm.  transferred  to  a  tared  beaker,  the  alcohol  evaporated  and  the 
resin  dried  for  5  hours  at  110°  C.  and  from  this,  the  amount  of 
resin  calculated  in  the  solution.  The  lead  number  of  the  resin 
dried  at  110°  C  was  determined  and  also  2 — 25  c.c.  and  i — 15  c.c 
portions  of  the  solution  Vv-ith  the  following  results : 


A 

25  Co.  solution 

lead  number  223.5 

B 

25  Cc.  solution 

lead  number  232.1 

C 

15  Cc.  solution 

lead  number  250.7 

D 

25  Cc.  solution 

evaporated  and 
dried  at  110° 

lead  number  237.1 

No.  II. — About  2^  gms.  of  the  purified  resin  as  used  in  ex- 
periment No.  9  was  dried  for  5  hours  at  110°,  cooled  and  weighed, 
dissolved  in  alcohol  and  made  up  to  60  c.c.  2 — 25  c.c.  portions  were 
assayed  for  lead  number  with  the  following  results, — A  272.7. 
B  268.1. 

No.  12. — A  sample  of  {)urified  asafetida  resin  ])repared  b}-  Dr. 
Scil  was  examined  as  follows:  Four  assays  were  made.  Duplicate 
determinations  of  lead  in  each  solution  were  made,  a.  b.  The 
crucibles  were  dried  to  constant  weight  at  110°  C,  cooled  and 
weighed,  then  ignited  over  a  Meker  burner  for  about  5  minutes, 
cooled  and  Aveighed.  Weights  are  given  after  flrying  and  after 
ignition  and  lead  number  calculated  for  each. 

Duplicates  on  blank,  assay  2,  after  drying  0.1662  and  0.1655  gm. 
PbS04;  after  ignition  0.1603  and  0.1600  gm.    Duplicate  on  solution 
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after   drying  0.0S63   gm.    and   0.0866   gm.    PbS04;   after   ignition 
0.0809  and  0.0835   (  ?)  §■"''• 

Duplicates  on  blank,  assay  3,  after  drying  0.21 12  and  0.21 11  gni. 
PbS04;  after  ignition  0.2066  and  0.2071   gm. 


Blank 

Ignit. 

Lead  No. 

Dried  no" 

Lead  No. 

Ignit. 

Assay 

aliquot 

PbS04 
Dried  iio° 

PbS04 

Lead  No. 

PbS04 

Lead  No. 

I  a 

0.2685 

0.1842 

0.1782 

O.IOOO 

214.2 

0.0960 

209.1 

I  b 

0.2685 

0.1842 

0.1782 

0.1004 

213.I 

0.0952 

211. 1 

2  a 

0.2520 

0.1658 

O.160I 

0.0864 

2154 

0.0809 

214.6 

3  a 

0.2893 

0.2III 

0.2068 

O.I  1 78 

220.2 

O.I  146 

217.7 

3  b 

0.2893 

0.2III 

0.2068 

O.II88 

217.9 

O.II5I 

216.5 

4  a 

0.2408 

0.2III 

0.2068 

0.1229 

250.1 

O.I  194 

247.9 

4b 

0.2408 

0.2III 

0.2068 

0.1239 

247-3 

0.1200 

246.2 

No.  13. — ^Asafetida  and  ammoniac  tears.  The  purified  resins 
of  each  were  prepared  separately  and  dissolved  in  alcohol  to  make 
solutions  containing  approximately  i.i  gm.  in  each  25  c.c.  The 
solutions  were  measured  into  tared  beakers  from  burettes ;  the 
alcohol  evaporated  upon  the  water  bath  and  the  resin  dried  in 
the  usual  manner. 

Assays,  ii  to  15  Inclusive,  were  made  using  a  5  per  cent.  Lead  Acetate 

Solution. 


1 S. 

M 

Blank 

Resin  solu- 

C <«  0 
■ScO 

Resin  in 
aliquot 

PbS04  in 

aliquot 

dried 

110°  C. 

Ignit. 

tion  Pb- 
SO4  in  ali- 
quot dried 

110°  C. 

Ignit. 

Lead 
dried 
iio°C. 

Number 
ignit. 

< 

ft5 

Oi 

I 

25 

_ 

0.2387 

0.199 1 

O.1961 

O.II9I 

O.I  164 

228.9 

228.0 

2 

25 



0.2323 

0.1991 

O.I961 

O.II18 

0.1092 

256.7 

255-5 

3 

20 



O.I916 

O.1991 

O.I961 

0.1283 

O.126I 

252.8 

249.5 

4 

— 

25 

0.2323 

O.199I 

O.I961 

0.1748 

0.I7II 

71.4 

73-5  • 

S 

— 

25 

0.2300 

O.199I 

O.I961 

O.1710 

0.1699 

834 

77-8 

6 

22 

3 

0.2347 

O.199I 

O.1961 

O.1217 

O.II93 

225.3 

223.5 

7 

20 

5 

0.2329 

0.199 1 

O.I961 

0.1234 

O.I2I2 

222.0 

219.6 

8 

20 

5 

0.2349 

O.199I 

O.I961 

0.1228 

0.1208 

221.9 

218.9 

9 

18 

6 

0.2275 

O.1991 

O.I961 

0.1292 

O.I27I 

209.9 

207.2 

10 

IS 

10 

0.2362 

O.1991 

O.I  96 1 

0.1340 

0.1322 

188.2 

184.7 

II 

25 

— 

0.2355 

0.2500 

0.2476 

0.1532 

0.1520 

280.7 

277-3 

12 

25 

— 

0.2376 

0.2500 

0.2476 

0.1550 

0.1530 

273.1 

271.9 

13 

25 

0.2320 

0.2500 

0.2476 

0.2175 

0.2122 

95.6 

104.2 

14 

20 

5 

0.2341 

0.2500 

0.2476 

0.1655 

O.163I 

246.5 

246.5 

15 

15 

10 

0.2352 

0.2500 

0.2476 

0.1738 

0.1723 

221.3 

218.7 

No.  14. — Solution  of  asafetida  resin  from  No.  13.     Comparison 
of  a  4  per  cent,  lead  acetate  solution  with  a  5  per  cent,  solution  and 
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95  per  cent,  with  80  per  cent,  alcohol  for  solution  of  the  dried  resin. 
PbS04  ignited,  cooled  and  weighed. 

Assays  6  and  7. — The  asafetida  soln.  was  not  dried,  the  resin 
content  being  calculated. 


Resin 

ssay 

Asafet- 

ida Cc. 

I 

25 

2 

25 

3 

25 

4 

2g 

5 

20 

6 

25 

7 

25 

Resin  in 
aliquot 


0.2373 
0.2403 
0.2373 
0.2402 
0.1909 
0.2400 
0.2400 


Lead 
soln. 
per 
cent. 


Resin  dis. 
in  alcohol 
per  cent. 


PbS04  in  aliquot 
Blank  Resin  Soln. 


95 
95 
80 
80 
80 
80 
95 


0.1994 
0.2494 
0.2420 
0.2420 
0.2420 
0.2420 
0.2494 


0.1112 
0.1524 
0.1832 
0.1852 
0.1877 
0.1879 
0.1566 


Lead 
number 


2539 
2757 
169.2 
16I.5 

194-3 
154.0 
264.1 


The  results  show  that  the  lead  absorption  is  subject  to  consider- 
able variation.  Several  of  the  factors  which  seen^  to  have  more 
or  less  influence  are  failure  to  obtain  constant  weight  by  drying  at 
110°  C  for  five  hours  and  the  effect  of  the  heat.  The  strength  of 
the  lead  acetate  solution  and  the  alcohol  for  dissolving  the  dried 
resin  are  within  control. 

The  use  of  So  j)er  cent,  alcohol  instead  of  95  per  cent,  greatly 
reduces  the  absorption  and  the  number  obtained  upon  asafetida 
tears  (see  experiment  No.  14)  is  much  below  the  figure  222. 

Analytical  Department. 

ScHiEFFELiN  &  Co..  Ncw  York. 


OBSERVATIONS   ON   THE    KEEPING    PROPERTIES    OF 
DIGITALIS  AND  SOME  OF  ITS  PREPARATIONS.* 

By  Robert  A.  Hatcher,  M.D.,  and  Caky  Eggi.eston,  M.D. 

The  opinion  is  pre\alent  among  both  physicians  and  phannacists 
that  digitalis  and  its  [)reparations  undergo  deterioration  with  con- 
siderable rapidity.  Certain  manufacturers  have  made  miuch  of  this 
belief  in  the  claims  put  forth  regarding  the  advantages  of  their 

*  From  the  Laboratory  of  Pharmacology,  Cornell  University  Medical 
College,  New  York  City.  Read  before  the  New  York  Branch  of  the 
American  Pharmaceutical  Association,  at  tlie  New  York  College  of  Piiarmacy, 
April  14,  1913. 
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specialties,  which,  of  course,  are  said  not  to  be  subject  to  such  de- 
terioration. In  addition,  however,  to  these  obviously  interested 
claims  we  find  reports  of  great  loss  in  activity  of  the  leaf  coming 
from  men  of  such  reputation  as  Focke,i  who  found  deterioration 
amounting  to  76  per  cent,  of  the  original  value  in  two  and  three- 
fourths  months  in  a  leaf  containing  about  12  per  cent,  of  moisture. 
He  found  a  similar  loss  in  one  year  in  a  leaf  having  6'  to  8  per 
cent,  of  moisture ;  leaves  with  6.5  per  cent,  of  moisture  lost  from  14 
to  53  per  cent,  in  strength  in  a  year ;  those  having  3  per  cent,  of 
moisture  lost  15  per  cent,  in  activity  in  the  same  period;  and  there 
was  5  per  cent,  loss  in  a  year  when  the  moisture  had  been  reduced  to 
1.5  per  cent.,  the  low  point  recommended  by  Focke  to  ensure  the 
keeping  properties  of  the  leaf. 

Houghton  and  Hamilton  2  report  their  results  in  a  series  of 
observations  upon  the  loss  of  potency  of  different  digitalis  prepa- 
rations. An  extract  of  digitalis  made  by  percolation  with  fairly 
strong  alcohol  showed,  on  tests  of  eleven  samples,  an  average  loss 
of  activity  of  about  40  per  cent,  in  a  period  of  five  years — an 
annual  loss  of  about  8  per  cent.  Eight  samples  of  a  fluid  extract 
of  digitalis,  made  according  to  the  U.  S.  P.  VH,  with  a  mcnstnuim 
of  62.5  per  cent,  alcohol,  showed  an  average  loss  of  25  per  cent,  in 
six  years — an  annual  loss  of  about  4  per  cent.  Eleven  samples  of 
fluid  extract  of  digitalis  made  according  to  the  U.  S.  P.  VHI, 
using  48  per  cent,  alcohol  as  the  menstruum,  showed  an  average  loss 
of  10  per  cent,  per  year,  or  a  total  loss  in  activity  of  35  per  cent, 
in  three  and  one-half  years.  Lastly,  six  samples  of  tincture  of  digi- 
talis made  according  to  the  U.  S.  P.  VHI  showed  a  loss  in  potency 
of  27  per  cent,  in  three  years — an  annual  loss  of  9  per  cent.  These 
results  would  seem  to  show  that  the  official  alcoholic  fluid  prepa- 
rations of  digitalis  undergo  deterioration  at  a  rate  ranging  from 
4  to  TO  per  cent,  per  year,  varying  somewhat  in  relation  to  their 
alcoholic  content. 

England  ^  says  of  the  commercial  fluid  extract  of  digitalis,  "  It 
is,  largely,  a  concentrated  hydro-alcoholic  solution  of  certain  proxi- 
mate principles,  or  their  decomposition  products  arising  from  the 
use  of  heat."  He  cites  an  observation  of  Roger,  giving  no  refer- 
ence,  however,   to  the  effect  that   a   5   per  cent,   maceration   of 

*  Arch.  d.  Pharm.,  1903,  cxH.  128. 
*Am.  Jour.  Pharm.,  Oct.,  1909. 
'  run.  Polyclinic,  Jan.,  1897. 
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digitalis,  when  concentrated  by  6.6  per  cent,  (sic!)  by  heat  on  a 
water  bath,  deteriorated  to  such  an  extent  that  it  required  sixty 
times  as  much  after  concentration  as  before  to  yield  its  toxic  dose. 

Hale  *  cites  the  obser\'ations  of  others  on  the  question  of  deter- 
ioration, and  remarks  that  it  would  seem  to  be  fairly  well  estab- 
lished that  the  leaves  should  be  dried  quickly  and  carefully,  and  be 
properly  stored  so  as  not  to  become  moist.  Hale  thus  accepts 
Focke's  views,  at  least  to  a  certain  extent.  He  does  not  believe, 
however,  that  it  is  necessary  to  reduce  the  moisture  in  the  leaves- 
to  as  low  as  1.5  per  cent.,  as  suggested  by  Focke,  and  maintained 
by  certain  manufacturers  who  prepare  a  specialty  along  these  lines. 
Hale  reports  that  leaves  which  had  been  stored  for  eight  years  in  a 
paper  bag,  and  which  contained  9.1  per  cent,  of  moisture,  gave  a 
titre  of  750  mg.  per  kilo  of  frog  by  the  one  hour  method.  Another 
sample  which  had  been  stored  in  a  cloth  bag  for  three  years,  and 
which  contained  5.8  per  cent,  of  moisture,  required  only  500  mg. 
to  kill  a  kilo  frog.  A  third  specimen  required  550  mg.  per  kilo  of 
frog,  although  it  contained  7.8  per  cent,  of  moisture  and  had  been 
kept  in  a  paper  bag  for  two  years.  Leaves  kept  in  a  cloth  bag  for  a 
year,  and  having  a  moisture  content  of  9.4  per  cent.,  also  gave  a 
frog  titre  of  500  mg.  per  kilo.  By  way  of  comparison,  it  may  be 
stated  that  a  fresh  specimen  of  select  English  leaves,  having  7.3 
per  cent,  of  moisture,  showed  700  mg.  per  kilo  of  frog  as  its  titre, 
thus :  three  of  the  old  samples  showed  an  activity  greater  than 
that  of  the  fresh,  high  grade,  sample  of  English  leaves.  The  fourth 
showed  an  activity  about  equal  to  that  of  the  fresh  English  leaf, 
though  it  had  been  kept  in  a  paper  bag  for  eight  years,  and  in  spite 
of  the  fact  that  it  contained  9.T  per  cent,  of  moisture. 

Hale  found  that  a  sample  of  mouldy  leaves  showed  a  deteriora- 
tion of  about  90  per  cent,  in  one  year,  and  he  cites  Focke  as  having 
found  that  a  specimen  which  gave  a  valor  of  4.36  showed  a  valor  of 
only  1.6  a  year  later,  having  become  mouldy  in  the  interim.  It 
would  be  a  useless  waste  of  time  to  consider  these  mouldy  specimens 
further,  for,  of  course,  they  should  never  be  used  in  any  case. 

Several  observers  have  contended  that  heat  caused  deterioration 
in  digitalis.  Some  of  these  are  cited  by  Hale,  who  then  gives  some 
of  his  own  observations  which  tend  to  show  that  temperatures  below 
120°  C.  maintained  for  a  moderate  length  of  time  do  not  affect  com- 
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mercial  samples  of  the  leaf.  This  is  also  lx>rnc  out  by  the  recom- 
mendation of  Focke  to  prepare  the  leaf  for  keeping  by  drying  it 
rapidly  with  the  aid  of  moderate  heat. 

Two  tinctures  of  digitalis,  made  with  70  per  cent,  alcohol,  in 
Hale's  hands  showed  a  frog  titre  after  eight  years  which  was  equal 
to  that  of  the  average  fresh  tincture  prepared  from  a  high  grade  new 
specimen  of  English  leaf.  On  the  other  hand,  assays  of  a  number 
of  digitalis  preparations  obtained  in  the  open  market  showed  a 
little  deterioration  in  twenty-two  months.  Three  samples  of  official 
fluid  extract  lost  4.3,  6.9,  and  8.7  per  cent,  respectively  in  this  time. 
Four  non-official  preparations,  obtained  at  the  same  time  and  under 
like  conditions,  showed  deterioration  from  14.3  to  33.3  per  cent,  in 
the  same  interval  of  time. 

Moran  ^  records  a  number  of  observations,  whicli  include  some 
contradictory  results,  made  upon  different  samples  of  tinctures  of 
the  same  age ;  thus,  one  showed  no  deterioration  in  four  years,  while 
another  is  stated  to  have  appeared  "  to  have  deteriorated  consid- 
erably," in  the  same  time.  He  also  tested  a  tincture  which  was 
twenty-four  years  old  and  one  made  from  an  extract  which  was 
nineteen  years  old.  In  the  case  of  both  of  these  he  says  that  the 
activity  was  probably  due  to  the  saponin  present,  inferring  that  they 
retained  no  digitalis  action  at  all.  In  the  meagre  details  that  he 
gives,  however,  he  states  that  the  perfusion  of  20.0  c.c.  of  the  twenty- 
four  year  old  specimen  through  the  heart  of  a  frog  caused,  "  No 
tonic  effect,  acceleration  of  beat ;  systolic  arrest."  Of  the  tincture 
from  the  nineteen  year  old  extract  only  ii.o  c.c.  were  required  to 
give  "No  tonic  effect;  no  slowing;  systolic  arrest."  When  the 
tincture  which  had  not  deteriorated  was  used  slowing  and  tonic 
efifect  were  observed  and  systolic  arrest  was  caused  by  12.0  c.c.  It 
is  true  that  the  typical  digitalis  action  on  the  frog's  heart  is  early 
slowing  with  the  so-called  '  tonic  eiTect,'  and  systolic  arrest  is  the 
typical  end  reaction.  However  it  is  not  infrequent  to  see  a  heart 
poisoned  with  digitalis  react  at\])ically  with  no  slowing,  or  even 
with  acceleration,  and  in  any  case  the  stage  of  slowing  is  usually 
soon  followed  by  one  of  acceleration.  It  is  quite  jx)ssible  that 
Moran's  frogs  happened  to  react  atypically,  or  that  the  stage  of 
slowing  was  brief  and  overlooked,  the  heart  passing  into  that  of 
acceleration.     Clark "  perfused    frog's  hearts    with    digitonin,  the 
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saponin  body  of  digitalis,  and  found  that,  while  it  caused  "  systolic 
effect,"  its  action  was,  "...  produced  instantaneously,  but  is  not 
complete,  the  auricles  and  part  of  the  ventricles  continuing  to  beat 
for  some  hours."  Further,  he  found  that  in  the  concentration  of  o.oi 
mg.  per  c.c.  of  Ringer's  solution  it  has  no  action,  while  the  action 
described  above  is  produced  when  the  concentration  is  raised  to  o.i 
mg.  per  c.c.  of  fluid.  It  is  probable  that  the  results  reported  by 
Aloran  were  not  due  to  saponin  alone,  for  it  is  doubtful  if  this  sub- 
stance is  present  in  the  tincture  in  sufficient  concentration  to  have 
any  effect  on  the  heart  such  as  that  described.  This  is  supported  by 
Kiliani,'^  who  states  that  there  are  but  the  merest  traces  of  digitonin 
in  digitalis.  Certain  it  is  that  the  end  reaction  of  systolic  arrest  is  a 
typical  digitalis  action,  and  is  not  what  Moran  tenns  a  "  saponin 
effect."  If  we  consider,  as  we  are  almost  compelled  to  do,  that  the 
systolic  arrest  seen  by  Moran  was  due  to  digitalis  action  and  not  to 
saponin,  then  his  twenty-four  year  old  tincture  still  possessed  60 
per  cent,  of  the  activity  of  his  umleteriorated  tincture,  and  the  nine- 
teen year  old  extract  showed  no  deterioration. 

Moran's  own  conclusions  are  to  the  effect  that  a  tincture  should 
retain  its  activity  for  two  or  three  years,  but  it  is  difficult  to  inter- 
pret Moran's  results. 

Goodall,'*  in  a  note  on  the  keeping  properties  of  the  tincture 
of  digitalis  concludes  that  the  "  tincture  of  digitalis  probably  re- 
tains its  full  activity  for  one  year,  but  that  after  that  period 
deterioration  of  its  potency  to  an  important  extent  is  likely  to  take 
place."  His  experiments  are  not  given  in  detail,  hence  it  is  im- 
possible to  determine  tlie  exact  value  which  is  to  be  placed  upon  his 
findings,  particularly  as  the  information  given  suggests  certain 
decided  defects  of  technic  and  control. 

Haynes  (cited  by  Goodall  without  reference)  is  stated  to  have 
found  that  tincture  of  digitalis  would  keep  for  two  years  without 
material  change  in  activity.     He  kept  his  specimens  in  the  dark. 

We  have  cited  sufficient  evidence  to  show  the  trend  of  opinion, 
and  it  may  be  mentioned  that  the  pharmacopeias  of  several  coun- 
tries, namely,  the  French,  Swiss,  and  German,  require  that  the 
supplies  of  digitalis  leaf  be  renewed  annually.  The  German  phar- 
macoi)oeia  has  adopted  the  recommendations  of  Focke  to  the  eff'ect 
that  the  leaf  should  be  dried  over  calcined  lime  and  kept  in  small, 
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completely  filled  glass  containers,  protected  from  light  and  moisture. 

In  spite  of  the  general  consensus  of  opinion  to  the  effect  that 
age,  moisture,  light,  and  heat,  alone  or  variously  combined,  accord- 
ing to  the  observer,  cause  marked  and  rapid  deterioration  in  digi- 
talis leaves  and  alcoholic  fluid  preparations,  we  long  since  came  to 
a  contrary  opinion,  for  we  had  observed  that  samples  of  powdered 
leaf  which  had  been  in  the  laboratory  in  cardboard  containers  for 
several  years,  and  tinctures  prepared  from  these  leaves  at  different 
times  in  the  i>ast  few  years,  retained  their  activity  almost,  if  not 
quite,  unimpaired.  Stimulated  by  this  apparent  anomaly,  we  under- 
took an  investigation  of  the  question  of  deterioration  of  digitalis 
leaf  and  some  of  its  preparations. 

We  began  by  making  new  tests  of  the  activity  of  our  own  old 
samples  of  the  leaf  and  of  tinctures  made  therefrom.  Comparing 
the  results  of  these  tests  with  the  records  of  previous  ones,  we 
found  that  none  of  the  specimens  which  were  four  or  five  years  old 
showed  any  material  deterioration.  These  samples  of  leaf  and 
tincture  had  been  kept  without  any  special  care,  the  tinctures  being 
stored  in  glass-stoppered  bottles  and  exposed  to  the  light  and  tem- 
perature changes  of  the  laboratory.  The  leaf,  as  has  been  men- 
tioned, was  kept  in  the  original  cardboard  containers,  and  not 
protected  in  any  way  from  either  heat  or  moisture  changes  as  these 
occurred  in  the  atmosphere  of  the  laboratory,  but  it  should  be  said 
that  the  storeroom  is  unusually  dry  for  this  climate.  Tlie  cat  method 
was  employed  for  the  estimation  of  the  activity  of  the  specimens, 
and  in  some  few  instcUices  we  also  used  the  one  hour  frog  method 
with  results  quite  in  accord  with  those  obtained  with  the  cat.  We 
sought  to  obtain  some  older  specimens  than  ours,  and,  through  the 
courtesy  of  E.  R.  Squibb  &  Sons,  and  Gili)in,  Langdon  &  Company, 
we  were  supplied  with  samples  of  the  leaf,  ground  and  unground, 
tinctures,  extracts,  and  fluid  extracts  ranging  from  less  than  one 
to  more  than  thirty  years  old.  With  some  of  these  we  conducted 
tests  on  both  cats  and  frogs. 

A  sample  of  German  digitalis  which  had  been  kept  in  paper 
for  three  years  on  a  jobber's  shelf  was  received  in  the  form  of  No. 
60  powder  and  was  foimd  to  contain  7.5  per  cent,  of  moisture.  It 
gave  a  cat  unit  of  i  to  nig.  ])er  ki](->  of  cat  weight.  A  sample 
of  English  leaf  in  fine  powder,  which  had  been  kept  on  a  shelf  in 
paper  for  three  years,  gave  a  cat  tuiit  of  128  mg.,  and  it  containeil 
6  per  cent,  of  moisture.    P)Otli  of  these  were  cunsidered  by  the  jobbers 
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as  being  entirely  worthless  except  as  specimens.  The  fallacy  of 
this  view  is  obvious,  for  each  was  found  to  have  an  activity  about 
equal  to  that  of  the  average  fresh  specimen  of  good  quality.  By 
the  cat  method  the  average  unit  for  digitalis,  in  terms  of  leaf,  is 
100  mg.  per  kilo  of  cat  weight;  the  range  of  variation  in  activity 
of  different  fresh  specimens  of  good  quality  runs  from  75  mg., 
for  the  most  active  samples,  to  120  mg.  for  the  less  active.  Since 
these  two  showed  no  deterioration  we  then  examined  the  oldest 
specimen  of  leaf  which  we  had  obtained. 

This  was  a  sample  of  about  12  gm.  of  whole  dried  lealf  which 
had  been  kept  in  a  glass-stoppered  bottle  for  not  less  than  twenty- 
five  years.  The  entire  specimen  was  powdered  and  passed  through 
a  No.  60  sieve.  After  thorough  mixing,  10  gm.  of  this  powder  were 
extracted  as  follows :  The  powder  was  moistened  with  4.0  c.c.  of 
dilute  alcohol  (U.  S.  P.)  and  allowed  to  stand  for  twenty-four 
hours  in  a  cylindrical  percolator ;  it  was  then  packed  tightly  and  per- 
colation was  started ;  this  was  allowed  to  continue  until  about  30.0 
c.c.  were  obtained ;  percolation  was  then  interrupted,  maceratioii 
continuing  until,  the  following  day,  when  percolation  was  again 
allowed  to  proceed  until  100.0  c.c.  had  been  obtained. 

Three  tests  by  the  cat  method  gave  the  following  units :  74 
mg.,  95  mg.,  and  82  mg.,  an  average  cat  unit  of  ^y  mg.  per  kilo. 
Perfectly  fresh  samples  of  the  most  active  leaf  which  we  have 
been  able  to  procure  have  not  shown  a  lower  cat  unit  than  65  mg. 
per  kilo.  This  twenty-five  year  old  leaf  was,  therefore,  of  very 
high  activity,  better  even  than  the  average  fresh  specimen.  The  leaf 
was  very  dry  and,  although  we  did  not  determine  its  moisture 
content,  we  may  assume,  according  to  the  statements  of  Focke,^  that 
it  contained  much  njore  than  his  required  minimum  of  1.5  per 
cent.,  especially  as  the  specimen  had  not  been  preserved  with  any 
particular  care.  This  specimen,  therefore,  had  almost  certainly 
undergone  no  deterioration  during  twenty-five  years  of  standing. 

The  cat  has  been  said,  incorrectly  we  believe,"  to  be  unsuitable 
for  the  detection  of  deterioration  owing  to  the  toxic  nature  of  the 
products  of  such  deterioration,  but  none  of  our  cats  sliowcd  atypical 
effects. 

We  also  examined  this  specimen  by  the  one  lioin-  frog-  method, 
and  found  the  fatal  dose  to  lie  between  900  and   1000  milligrams 
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per  kilo  of  frog,  which  is  about  25  per  cent,  higher  than  the  average 
as  detemiined  by  Hale,  and  by  ]^"amulener  and  Lyons. ^^ 

It  is  probable,  however,  that  the  results  obtained  by  the  cat 
method  are  the  more  nearly  correct  in  this  case,  for  it  is  well  known 
that  frogs  vary  considerably  in  susceptibility  to  the  digitaHs  bodies, 
such  differences  have  been  discussed  fully  in  the  article  previously 
cited,^  and  we  would  refer  the  reader  to  tlmt  for  confirmation  of 
the  statement. 

Turning  to  the  fluid  preparations,  we  found  that  a  sample  of 
the  fluid  extract  made  over  ten  years  ago  gave  a  cat  unit  of  no 
milligrams  of  leaf  per  kilo.  This  specimen  was  made  with  50  per 
cent,  alcohol  as  the  menstruum,  and  probably  showed  no  dete- 
rioration. 

A  sample  of  fluid  extract  of  digitalis  which  was  said  to  be 
"  not  less  than  thirty  years  old  "  was  then  tested  on  the  cat,  three 
tests  giving  units  of  130,  162,  iuid  153  milligrams  per  kilo  respec- 
tively, an  average  cat  unit  of  148  milligrams,  the  action  being  per- 
fectly typical  of  digitalis.  As  we  have  no  means  of  knowing  the 
original  activity  of  the  leaf  from  which  this  fluid  extract  was  made 
we  might  assume  that  it  was  of  the  average  strength,  that  is,  that 
it  would  originally  have  shown  a  unit  of  about  100  milligrams. 
On  this  basis  we  might  suppose  that  in  more  than  thirty  years  it 
had  declined  only  about  40  per  cent,  in  activity.  As  a  matter  of 
fact,  it  was  more  active  by  2)~  per  cent,  than  the  average  of  thirteen 
specimens  of  fluid  extract  obtained  in  conunerce  in  the  present 
year,  the  explanation  being  that  it  is  esi>ecially  difficult  to  prepare 
a  fluid  extract  of  digitalis  which  represents  the  full  activity  of  the 
leaf. 

This  thirty-year-old  fluid  extract  having  been  made  according 
to  the  Pharmacopoeia  of  1870,  had  a  menstruum  composed  of  about 
70  per  cent,  alcohol,  20  per  cent,  glycerin,  and  10  per  cent,  water. 
Tests  of  this  specimen  by  the  one-hour  frog  method  gave  a  fatal 
dose  of  about  1300  milligrajns  per  kilo  of  frog.  This  is  almost 
certainly  too  high  a  figure,  and  may  be  attributable  to  the  presence 
of  glycerin  in  the  preparation.  Glycerin  often  delays  absorption 
from'  the  lymph-sac  of  the  frog  and  malces  the  specimen  which  con- 
tains it  seem  weaker  than  it  actually  is,"  but  this  is  without  influence 
in  the  case  of  tests  made  on  the  cat  by  our  method. 
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This  specimen  of  fluid  extract  of  digitalis  had,  therefore,  prob- 
ably undergone  no  deterioration  in  thirty  years,  since,  as  stated,  it 
was  far  more  active  than  the  average  fluid  extract  of  digitalis  now 
in  use. 

England  ■'  contends  that  heat,  even  when  moderate  and  applied 
for  a  comparatively  short  time,  causes  enonnous  loss  of  activity  in 
the  fluid  preparations  of  digitalis.  Focke  controverts  this  state- 
ment by  the  results  of  his  experience  in  the  concentration  by  heat 
on  the  water  bath  of  aqueous  infusions  of  digitalis  when  they  are 
too  weak  to  be  tested  on  the  frog.  He  recommends  concentration 
by  50  per  cent,  and  finds  that  the  process  causes  no  reduction  in 
activity.  In  this  country  nearly  all  of  those  who  use  the  frog 
miethod  of  standardizing  digitalis  preparations  employ  heat  to  re- 
duce the  amount  of  the  alcohol  before  testing  such  preparations  as 
the  tincture. 

To  these  statements  with  regard  to  the  influence  of  heat  we 
may  add  that  we  found  a  sample  of  solid  extract  of  digitalis,  which 
was  made  in  1908,  and  which  was  said  to  represent  two  and  one- 
half  times  the  weight  of  leaf,  to  have  a  cat  unit  of  52  mg.  per 
kilo  (that  is,  128  mg.  of  the  leaf).  There  was  no  obvious  loss 
in  activity,  although  the  preparation  had  been  reduced  to  the  con- 
sistency of  a  solid  extract  by  means  of  evaporation  in  the  presence 
of  heat. 

At  this  point  we  decided  to  stop  further  testing  of  the  dried 
leaf  and  of  those  phannacoixcial  preparations  of  digitalis  made  with 
a  menstruum  containing  50  per  cent,  or  more  of  alcohol,  for  it  was 
evident  that  deterioration  does  not  occur  to  any  considerable  degree 
in  such  forms  of  the  drug,  under  ordinary  conditions. 

It  is  unnecessary  to  mention  the  infusion  further  than  to  state 
that  frequent  observations  confirm  the  well  known  fact  that  it  is 
prone  to  undergo  rapid  deterioration  even  in  the  presence  of  a  small 
amount  of  alcohol,  such  as  is  now  used. 

Deterioration  of  digitalis  in  the  presence  of  water  is  fiirther  well 
illustrated  by  the  following  experience:  We  diluted  a  tincture  of 
digitalis  of  known  strength  with  nine  parts  of  normal  saline  solu- 
tion and  set  it  aside,  closely  stoppered,  for  seventeen  days.  It  was 
exposed  to  the  light  during  this  time,  and  for  the  most  part  was  in 
an  unheated  room,  though  on  some  days  it  was  exixised  to  a  tem- 
perature of  70°  F.  for  as  much  as  five  hours  at  a  time.  On  the 
seventeenth  day  after  dilution  we  tested  this  solution  on  cats  and 
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found  a  unit  of  81.5  mg.  of  leaf  per  kilo.  (Three  tests,  84.6,  71.0 
and  89.0  mg.  per  kilo  respectively).  On  the  same  day  we  tested 
the  tincture  from  which  the  dilution  had  been  made  and  found  it 
to  have  a  cat  unit  of  62.2  mg.  of  leaf  per  kilo  (two  tests,  61.8  and 
62.7  mg.  respectively).  In  a  period  of  seventeen  days,  then,  this 
aqueous  dilution  of  a  tincture  of  digitalis  had  lost  31  per  cent,  of  its 
original  activity.  It  is  remarkable  that  it  had  not  lost  more  than 
this,  and  the  low  temperature  of  the  room  may  be  partly  responsible 
for  its  comparatively  moderate  deterioration. 

The  deterioration  of  aqueous  preparations  of  digitalis  has  long 
been  recognized  and  this  fact  has  recently  been  recalled  by  Cushny," 
who  says  of  strophanthus,  squill  and  digitalis  that  "  Their  active 
principles  readily  undergo  decomposition  when  the  tincture  is 
diluted  with  water.     .     .     ." 

We  are  disposed  to  remark  that  it  is  irrational  to  dispense  the 
tincture  of  digitalis  already  diluted  with  w^ater,  or  with  an  aqueous 
vehicle.  The  physician  should  order  the  necessary  dilution  to  be 
made  by  the  patient  each  time  that  he  takes  the  prescribed  dose, 
or  should  employ  a  vehicle  containing  a  sufficient  amount  of 
alcohol. 

There  is  one  other  preparation  which  desen^es  notice,  only  to  be 
condemned.  This  is  the  acetic  fluid  extract.  A  sample  of  this 
preparation  which  was  made  in  1901  was  found  to  be  practically 
without  digitalis  action.  In  order  to  avoid  the  disturbing  influence 
of  the  acetic  acid  present  in  the  specimen  5.0  c.c.  were  neutralized 
with  an  excess  of  sodium  bicarbonate  and  evaporated  on  the  water 
bath  to  a  soft  extract.  This  was  treated  several  times,  while  still 
on  the  water  bath,  with  strong  alcohol;  the  alcoholic  extract  was 
decanted  and  evaporated.  It  was  then  taken  up  with  5.0  c.c.  of 
diluted  alcohol,  making  a  clear  solution.  This  was  further  diluted 
with  normal  salt  solution  to  make  50.0  c.c.  This  solution  was  then 
tested  on  a  cat  in  the  usual  way.  At  the  end  of  an  hour  the  animal 
had  received  a  quantity  which  represented  1000  mg.  of  digitalis 
leaf  i>er  kilo.  As  the  animal  showed  no  perceptible  effect  save 
slight  slowing  of  the  heart  (due,  in  all  probability  to  the  fluid  in- 
jected), it  was  released.  Five  hours  later  it  had  still  shown  no 
positive  digitalis  effect. 

This  same  preparation — acetic  fluid  extract — was  injected  into 

^  Brit.  Med.  Jour.,  lyu,   11,  p.  685. 
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the  ventral  lymph  sac  of  each  of  three  frogs.  The  first  weighed 
14.5  gni.  and  received  0.25  c.c.  total,  the  second  21.0  gm.  and  re- 
ceived 0.5  c.c.  total,  and  the  third  weighed  21.5  gm.  and  was  in- 
jected with  i.o  c.c,  an  amount  equal  to  about  5000  mg.  per  kilo 
of  frog.    None  of  the  frogs  died. 

A  second  sample  of  acetic  fluid  extract  of  digitalis  was  tested 
to  see  if  a  fresh  preparation  was  active.  Tliis  sample  was  made  on 
January  16,  1913,  and  was  tested  on  the  29th  of  the  same  month, 
only  thirteen  days  after  its  preparation.  It  was  found  to  have  a 
cat  unit  of  925  mg.  per  kilo,  or,  roughly,  it  had  only  about  10 
per  cent,  of  its  supposed  activity. 

From  the  foregoing  it  is  obvious  that  this  preparation  is  worth- 
less. This  is  only  what  is  to  be  expected,  for  the  decomposition 
of  glucosides  by  dilute  acids  is  universally  recognized. 

In  addition  to  these  tests  of  the  leaf  and  galenical  preparations 
we  have  tested  some  of  the  proprietaries  with  reference  to  their 
deterioration.  One  of  these,  which  has  been  clahned  to  be  perma- 
nent, namely  Digalen  (liquid),  gave  the  following  results: 

Two  specimens  obtained  in  191 2  were  tested  at  the  same  time 
and  one  gave  a  cat  unit  of  1.52  c.c.  per  kilo,  while  the  other  gave  a 
unit  of  2.45  c.c,  per  kilo.  A  specimen  obtained  in  1908,  and  kept 
sealed  as  originally  sent  out,  gave  a  cat  unit  of  approximately  3.0 
c.c.  per  kilo  when  tested  in  November,  19 12.  In  the  case  of  the 
first  two  specimens,  obtained  fresh  at  the  same  time,  the  stronger 
was  almost  100  per  cent,  more  active  than  the  weaker.  The  speci- 
men of  1908  was  only  about  half  as  active  as  the  one  of  19 12.  It  is 
fair  to  assume  that  all  of  the  batches  of  digalen  are  originally  made 
of  the  same  activity,  and  if  this  assumption  be  correct  this  prepara- 
tion is  subject  to  far  more  rapid  deterioration  than  either  the  digi- 
talis leaf  or  its  galenical  preparations,  which  contain  50  per  cent, 
or  over  of  alcohol.  The  examples  cited  are  but  representative  of 
our  results  with  many  different  specimens  of  digalen. 

It  remains  for  us  to  discuss  briefly  some  of  the  opposed  findings 
here  recorded. 

All  whose  observations  have  been  cited  used  frogs  exclusively 
as  the  test  animals  in  their  determinations.  Cloetta  has  contended 
that  fresh  digitalis  contains  little  or  no  digitoxin,  but  that  this 
constituent  is  developed  during  storage.  It  is  known  that  digitoxin 
is  irregularly  and  relatively  slowly  absorbed  from  the  lymph  spaces 
of  the  frog.     If  Cloetta's  contention  is  correct  the  development  of 
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digitoxin  during  keeping  would  have  a  tendency  to  make  the  drug 
appear  to  have  undergone  deterioration  when  tested  on  the  frog. 
On  the  other  hand,  such  a  change  wouhl  not  materially  affect  the 
activity  of  the  drug  when  tested  by  the  cat  method,  for  in  this  the 
factor  of  absorption  is  entirely  eliminated.  The  statement  of  Focke 
that  it  is  in  the  first  few  weeks  after  harvest  that  digitalis  deterior- 
ates most  rapidly,  and  to  the  greatest  extent,  exactly  coincides 
with  the  explanatioiii  just  offered. 

Conclusions. 

1.  Commercial  digitalis  leaves  of  good  quality  do  not  undergo 
any  deterioration  in  many  instances  as  the  result  of  age ;  in  a  few 
cases  they  do  appear  to  have  deteriorated,  but  only  with  extreme 
slowness — at  a  rate  probably  not  exceeding  i^  to  2  per  cent, 
a  year. 

2.  The  same  statement  holds  for  the  Pliarmacopoiial  prepara- 
tions made  with  a  menstruum  containing  at  least  50  per  cent,  of 
alcohol. 

3.  Heat  below  120°  C,  applied  for  a  reasonable  length  of  time, 
does  riot  cause  deterioration  in  digitalis  leaves,  aqueous  infusions, 
or  alcoholic  preparations ;  in  the  latter  case  even  though  the  prepa- 
ration be  reduced  to  a  soft  solid. 

4.  The  acetic  fluid  extract  of  digitalis  is  worthless. 

5.  Li(|uid  Digalen  is  decidedly  inferior  to  the  alc(_)hol-containing 
galenical  preparations  of  digitalis  in  so  far  as  permanency  is 
concerned. 


DIGITALIS.     FOXGLOVE.^ 

Common  Name:    Foxglove,  Purple  Foxglove.- 
By  John  Uri  Lloyd,  Pliar.M. 

Digitalis  frefjuents  silicious  lands,  l)ut  does  not  thrive  in  lime- 
stone soil.  It  is  native  to,  but  unecjually  distributed,  over  such 
localities  as  the   Madeira  Islands,   Portugal,   Spain,   France,   Ger- 

*  Part  of  a  treatise  on  Digitalis  in  the  Lloyd  Laboratory  Series,  pub- 
lished in  advance. 

"  The  term  Digitalis  purpurea  is  not  precise.  The  earliest  references 
cite  that  its  flowers  range  from  white  to  purple,  and  it  is  a  matter  of  regret 
tliat  the  nrinu'  is  not  charaderistio. 
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manv,  and  especially  England.     It  is  widely  cultivated,  not  only  for 
its  medicinal  properties,  but  also  as  a  garden  flower,  being  well 


Fig.  1.     Fl(>\\fr  and  triiits  of  Digitalis. 
(Much  reduced.) 


known  under  the  common  term  Foxglove,  a  name  ascribed  to  it 
both  from  its  resemblance  to  an  ancient  musical  instrument  known 
as  Foxes  Glen,  and  from  its  fancied  resemblance  to  a  gloved  finger. 
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Tragus  was  "  the  first  systematic  author  who  noticed  it,  and  from 
him  it  received  its  name,  Dig-italis  (from  digitus,  finger),  in  alhi- 
sion  to  the  German  name  Fingerhut,  signifying  a  finger-stall,  the 
blossoms  resembling  the  finger  of  a  glove." — Withering.  (See 
blossom,  Fig.  i.)     The  home  of  the  most  prized  Digitalis  is  England. 


Fig.  2.    Digitalis  bed  in  the  author's  garden,  Cincinnati,  Ohio.  (Much "reduced.) 

Digitalis  is  easily  grown  in  lands  and  countries  fitted  to  its 
culture,  reproducing  from  self-sown  seed.  Motherby  (1775)  states 
that  "  it  grows  only  in  gravelly  beds,"  a  statement  that  has  been 
carried  through  subsequent  literature,  but  is  not  fact,  although  we 
accept  that  the  plant  "  prefers  "  such  soil.  In  limestone  lands  Digi- 
talis failed,  under  our  personal  observation,  to  respond  satisfactorily 
to  cultivation.  Limestone  sections  of  Kentucky,  although  very 
fertile  otherwise,  and  producing  luxuriant  crops  of  corn  and  heavy 
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tobacco,  failed  utterl}'  with  Digitalis,  although  an  abundance  of 
seed  of  unquestioned  fertility  was  employed.  In  gardens,  how- 
ever, in  limestone  sections  of  both  Kentucky  and  Ohio,  the  trans- 
planted plants  thrive  for  two  seasons,  but  the  seeds  therefrom  fail 
to  maintain  the  crop.  (Fig.  2.)  In  New  York  State,  in  the  valley 
of  the  Honeoye  River,  Digitalis  planted  in  1820  in  a  flower  garden 
on  the  homestead  of  the  Webster  family  (the  home  of  the  writer's 
mother)  at  the  present  date  (1912)  continues  as  a  great  wild  bed, 
self-sown  from  year  to  year.^  In  some  parts  of  the  State  of  Oregon, 
Digitalis,  escaped  from  cultivation,  has  become  a  thick  roadside 
plant,  growing  near  Cloverdale  luxuriantly  and  in  such  abundance 
as  to  have  led  to  its  consideration  as  a  commercial  crop.  To  Dr. 
Walter  F.  Brown,  of  that  city,  we  are  indebted  for  nice  specimens 
of  the  leaf,  and  photographs  showing  the  flower-spikes  over  nine 
feet  high.*     He  writes  as  follows : 

Replying  to  your  questions  I  will  say: 

1.  As  near  as  I  can  find,  Digitalis  has  been  growing  here  for  twenty 
years.  It  was  confined  to  a  few  spots  for  several  years,  but  it  is  now  found 
all  over  the  southern  half  of  this  county. 

2.  It  is  supposed  to  have  been  brought  here  by  pioneers,  and  cultivated 
for  its  flowers. 

3.  The  dairymen  claim  that  some  cows  will  eat  it  in  early  spring,  when 
the  leaves  are  tender  and  other  forage  is  scarce.  It  has  no  noticeable  effect 
on  the  animals  that  eat  it,  but  they  eat  very  little  of  it. 

4.  I  have  used  the  infusion  and  the  tincture  for  about  fifteen  years,  and 
of  late  years  I  have  used  digitalin  to  some  extent. 

5.  People  in  this  locality  make  no  use  of  the  plant,  but  look  upon  it  as  a 
despicable  weed  that  takes  their  hillside  pastures. 

Other  than  the  high  price  of  labor  in  this  country,  there  is  no 
reason  why  Digitalis  should  not  be  American  cultivated,  and  pro- 
duce in  abundance  sufficient  to  supply  all  our  needs,  from  localities 
such  as  Oregon,  suited  to  its  growth. 

Part  Used.  The  leaf  of  the  second  year's  growth  is  generally 
directed  by  "  authority  "  to  be  used,  but  in  our  opinion  this  limita- 
tion to  the  second  year's  crop  is  ill-advised  and  unnecessary.  The 
mature  leaves  of  either  the  first  or  the  second  year's  crop  (Fig.  3) 

'M.  I.  Wilbert,  of  Washington,  D.  C,  informs  us  that  under  favorable 
circumstances  Digitalis  may  become  a  perennial.  Possibly  this  is  a  factor 
in  its  luxuriant  growth  in  the  localities  mentioned. 

*  We  regret  much  that  these  photographs  were  too  faint  for  half-tone 
reproduction. 
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are  .superior  to  immature  or  overripe  leaves  of  any  year.  The 
standard  of  excellence  should  be  the  fully-matured,  air-dried  leaf, 
regardless  of  the  age  of  the  plant,  and  we  question  if  collectors 
anywhere  discriminate  concerning  the  age  of  the  plant.  In  this 
connection  we  would  state  that,  originally,  both  the  root  and  the 


Fig.  3. 


Prime  Digitalis,  second  year,  in  flower  and 
seed.    (Much  reduced.) 


leaf  of  Digitalis  were  employed  in  medicine.  The  rcx^t,  however, 
is  exceedingly  variable  in  structure,  that  of  the  first  year's  growth 
being  insignificant  and  sappy,  whilst  the  root  of  the  second  year's 
growth  is  larger  and  heavier,  and  more  pronounced  in  quality. 
Inasmuch  as  the  leaf  possesses  fully  the  ([ualities  of  the  drug,  and 
is  more  easily  collected,  it  naturally  displaced  the  root  in  medicine. 
Thus  the  preference  once  given  to  the  second  year's  growth  of  the 
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root  created  both  the  confusion  and  the  prejudice  whereby  the 
leaf  of  the  first  year  was  finally  ostracized,  even  in  authoritative 
literature.  Thus  both  Pharmacopoeias  and  standard  works  on 
materia  medica  were  illogically  led  to  exclude  much  excellent  Digi- 
talis material.  In  searching  for  data  in  this  direction,  we  find  that 
Withering,  in  1785,  writes  as  follows:^ 


Fig.  4. 


Matured  leaves  of  Digitalis,    first  year  growth, 
tnuct)  reduced. 


My  truly  valuable  and  respectable  friend,  Dr.  Ash,  informed  me  that 
Dr.  Cawley,  then  principal  of  Brazen  Nose  College,  Oxford,  had  been  cured 
of  a  Hydrops  Pectoris  by  an  empirical  exhibition  of  the  root  of  the  Fox- 
glove, after  some  of  the  first  physicians  of  the  age  had  declared  they  could 
do  no  more  for  him.  I  was  now  determined  to  pursue  my  former  ideas  more 
vigorously  than  before,  but  was  too  well  aware  of  the  uncertainty  which 
must  attend  on  the  exhibition  of  the  root  of  a  biennial  plant,  and  therefore 
continued  to  use  the  leaves. 

In  connection  with  the  leaf-selection.  Withering  is  also  ex- 
plicit in  distinguishing  between  the  qualities  of  the  leaves  gathered 
at  different  seasons  of  the  year,  but  he  does  not  limit  the  drug  to 

'From  "An  Account  of  the  Foxglove,"  by  William  Withering,  M.D., 
Physician  to  the  General  Hospital  at  Birmingham.  London,  1785. 
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the  second  year's  growth.  Upon  the  contrary,  he  states  that  at 
different  seasons  of  the  year  the  qiiaUty  varies  greatly,  which,  we 
will  remark,  is  true  of  all  herbs.  He  therefore  restricts  the  leaves 
employed  to  those  of  a  prime  quality,  gathered  when  the  plant  is 
in  Hower,^  making  no  other  reference  whatever  to  either  the  first 
or  the  second  year's  crop.     We  quote  as  follows : 

"These'  I  had  found  to  vary  much  as  to  dose,  at  different  reasons  of 
the  j'ear ;  but  I  expected,  if  gathered  always  in  one  condition  of  the  plant, 
viz.,  when  it  was  in  flowering  state,  and  carefully  dried,  that  the  dose  might 
be  ascertained  as  exactly  as  that  of  any  other  medicine ;  nor  have  I  been 
disappointed  in  this  expectation." 

During  the  past  fifteen  years  the  writer  has  cultivated  more  or 
less  Digitalis,  but  has  failed  to  discover  any  advantage  that  the 
second  year's  crop  possesses  over  the  mature  leaf  of  the  first  year, 
other  than  that  there  is  a  greater  number  of  mature  leaf  of  the 
second  year,  the  crop  being  heavier  than  the  first  year.  In  the 
original  European  experimentation  the  seed  and  flowers  were  also 
employed  in  therapy,  but  soon  passed  into  disuse.^  Withering  em- 
ployed the  leaf  texture  (Fig.  5)  after  removing  the  ribs  and  fibers. 

Constituents. 

So  energetic  a  drug  as  Digitalis  became,  natm-ally.  an  early 
prey  to  the  interstructural  desccratcr  and  the  reckless  destroyer  of 
natural  substances.  To  the  many  products  created  and  evolved, 
seemingly  every  conceivable  play  has  been  made  on  the  name  of  the 
drug.  Some  of  these  names  have  been  applied  and  reapplied  to 
materials  so  different  from  each  other  as  to  lead  to  hopeless  con- 

*The  second  year  is  the  flowering  year. — L. 

'  The  leaves. — L. 

*  When  assayed  by  the  Keller-Fronnne  method,  the  radical  leaves  of 
Digitalis  yield  from  0.527  to  0.531  per  cent,  of  digitoxin,  the  flowers  from 
0.563  to  0.585  per  cent.,  and  the  seeds  from  0.215  to  0.225  per  cent.  A. 
Barenstein  (Pliarm.  Zcit.,  1910,  56,  128).  Hirohashi  {Jour,  pharm  soc, 
Japan),  on  the  contrary,  concludes  as  follows:  i.  The  small  upper  leaves 
of  the  plant  are  more  active  than  the  large  middle  and  lower  leaves.  2.  The 
leaves  should  be  gathered  before  budding  sets  in.  3.  The  flowers  seem  to 
contain  a  larger  ammmt  of  the  active  principles  than  the  leaves.  4.  The 
flowers  retain  their  activity  for  a  year,  red  and  white  being  identical. 
5.  The  seeds  are  physiologically  as  active  as  the  leaves  and  flowers.  The 
stems  are  poorer  in  active  principles. — Drugg.  Cir.,  Feb.,  1913. 
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fusion.  Some  have  been  affixed  to  mixtures  of  cducts,  and  others 
to  products  of  manipulation  so  different,  in  our  opinion,  from  any 
natural  constituent  of  Dis^italis  as  to  lead  one  to  wonder  how  the 


Fig.  5.  I>ij»'talis  loaf,  pen  ilrawinft  by  Miss 
Eda  Van  (Aielpen,  showing  texture  and  ribs. 
Much  reduced. 

plant  would  view  itself,  could  it  know  that  its  tortured  flesh  had 
g-iven  rise  to  such  a  grotesque  litter  of  aI)norniial,  misnamed  crea- 
tions. 

Up  to  the  eighteenth  century  nothing  of  conse(juence  chemically 
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had  been  applied  to  the  drug.  Thompson,  in  his  London  Disf>en- 
satory,  iSii,  p.  419,  aUudes  to  the  fact  that  Destouches  estabHshed 
inorganic  compounds  of  calcium  and  potassium,  whilst  Radig 
found  potassium  acetate."  Thompson  also  made  a  personal  exami- 
nation, establishing  "  a  deep-green  resinous  matter,  in  which  its 
narcotic  power  resides."  Leroyer,  of  Geneva,  afterward  gave  the 
names  Dii^italinc  and.Digifalia^'^  to  a  material  made  by  a  circuitous 
chemical  process,  in  which  it  is  questionable  whether  the  final 
product  had  any  place  in  the  original  drug.  After  discussions, 
Thompson  sums  it  up  as  "  an  extractive  mixture,"  adding  that  "  the 
active  principle  of  Digitalis  is  unknown." 

Came  then  Walz  (1846-1858),  Kosmann  (1845-1860),  Homolle 
and  Quevenne  (1845-1861),  Nativelle "  (1872),  Schmiedeberg 
(1874),  the  last  of  whom  made  a  most  exhaustive  research." 

From  that  date  to  the  present,  thousands  of  chemists  have  sought 
the  secrets  of  Digitalis,  all  ignoring  the  natural  combinations  of 
organics  and  inorganics,  all  seeking  a  toxic  agent  as  the  desirable 
therapeutic  constituent,  and  all,  so  far  as  we  can  discover,  believing 
that  agent  to  be  organic  only."  Seemingly  in  it  all,  natural  asso- 
ciations of  textural  relationship  of  the  organic  and  inorganic  are 
ignored.  First  destroy  the  natural  substance  of  the  drug,  then 
from  it  create  anew,  is  the  idealistic  process,  which  needs  no  other 
comment  than  that,  after  more  than  one  himdred  years  of  these 
aggressive  destructive  methods  by  the  most  brilliant  chemists,  the 
verdict  is  by  many  persons  accepted,  as  by  Thompson,  in  181 1, 
"  still  unknown."  ^* 

'  The  time  will  come,  in  our  opinion,  when  such  as  these  will  become 
of  great  interest.  The  itiorgmiic  side  of  organic  life  is  not  to  he  lightly 
passed  over. 

"  The  terminations  iiie  and  ia  were  both  once  used  as  alkaloidal  affixes. 
Sec  "The  Eclectic  Alkaloids,"  etc.,  Lloyd  Library  Bulletin,  No.  12. 

"  For  this  research  the  Orfila  prize  of  6,000  francs  was  awarded,  in  187 j. 

"  See  Pharm.  Journ.,  V,  1875,  abstract  by  Fliickiger. 

"Likewise  the  cathartic  principle  of  Senna  and  Rhubarb  bccoinos  largely 
elusive  to  the  destructive  chemist.  The  agricultural  chemist  has  learned  the 
importance  of  inorganics  in  plant  foods,  so  in  a  time  to  come  must  chemists 
in  other  directions.  The  study  of  textures  embracing  the  natural  inorganic 
compounds  is  yet  to  become  a  promising  field. 

"  From  time  to  time  enthusiastic  searchers  have  rested  their  labors  on  a 
supposed  triumph  that,  under  the  touch  of  others,  has  proved  elusive.  Even 
now  not  one  but  several  believe  the  cry  is  answered  by  some  Digitalis  frag- 
ment that  will  influence  the  heart  of  a  beast. 


Am.^Jonr.^Pharm.l  DigitaHs.     FoXglOVC.  223 

Accepting  our  own  inadequacy  in  the  attempt  to  untangle  this 
knot,  and  our  own  dilemma  in  this  labyrinth  of  threads,  we  ar- 
ranged with  Professor  Dr.  H.  Kiliani,  of  Freiburg,  Gemiany,  than 
whom  there  is  perhaps  no  better  living  autkority  on  Digitalis,  to 
contribute  succinctly  to  this  treatise,  under  his  own  name,  the 
present  standing  of  the  fairly  established  Digitalis  products  and 
educts.  This  we  now  present,  believing  it  to  be  the  latest  word  on 
the  Digitalis  constituents,  products,  and  educts/^ 

Chemistry  of   Digitalis   Purpurea. 
By  Professor  Dr.  H.  Kiliani,   Freiburg,  Germany. 

In  a  critical  study  of  the  more  important  digitalins  of  com- 
merce (1874),  Schmiedeberg  {Arch.  f.  experim.  Path.,  vol.  3,  p. 
16)  arrived  at  the  conclusion  that  these  preparations  were  com- 
posed mainly  of  the  following  principles :  Digitonin,  digitoxin, 
digitalin,  and  digital'ciii,  the  first  a  secondary  matter,  the  three 
others  acting  upon  the  heart,  digitoxin  possessing  this  property  in 
a  most  prominent  degree.  My  own  researches  have  extended  the 
knowledge  of  the  chemical  nature  of  these  substances. 

Digitonin  I  found  easily  crystallizable  from  85  per  cent,  alcohol, 
and  it  can  be  extracted  by  means  of  this  solvent  from  water- 
soluble,  commercial  seeds-digitalin.  When  crystallized,  digitonin 
is  less  soluble  in  water  than  when  amorphous ;  its  solution  foams 
when  shaken.  It  is  little  soluble  in  alcohol,  insoluble  in  ether,  chloro- 
form, and  benzin,  and  forms  an  insoluble  tannate.  The  more  recent 
researches  yield  the  formula  CniHgoOog,  or  C55H94O2S ;  warmed  with 
diluted  hydrochloric  acid,  digitonin  splits  into  digitogenin, 
C..,oH480c,  or  CoiHr.oOe,^*^  and  four  molecules  of  hexose  (galactose 
and  dextrose). ^^  Digitonin  is  inert  upon  the  heart,  but  as  a 
"  saponin  " — substance  acting  hsemolytic ;  this  action  is  annulled 
by  addition  of  cholesterin  (Ranson,  Deutsche  medis.  Wochenschr., 
1901,  p.  194),  the  latter  forming  the  inactive  compound  digitmiin- 
cholesterid  (Windaus,  Ber.  d.  d.  chcm.  Ges.,  vol.  42,  p.  238;  1909). — 
Schtnicdeberg's  digitonin  was  a  mixtnre  ^^  of  the  just  descril>ed 
substance  with  another  completely  amorphous  "  saponin." 

**This  contribution   was   made  some  months  ago.      Possibly,   were  the 
article  now  at  his  command,  the  author  might  revise  it  somewhat. 
"Ber.  d.  d.  chem.  Ges.,  Vol.  32,  p.  2201   (1899). 
"Ibid.    Vol.  24,  p.  341   (1891). 
"Arch.  d.  Pharm.,  Vol.  243,  p.  5   (1905)- 
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Digit oxin,  C34Hf,40ii,^^  easily  crystallizable,  is  insoluble  in  water 
(when  free  of  other  digitalis  glucosids  or  extractive  matters);  it 
dissolves  freely  in  alcohol  and  chloroform,  slightly  in  ether,  and  is 
insoluble  in  petroleum  ether  (Keller,  1897).  Schmiedeberg  could 
not  establish  the  presence  of  sugar  as  a  constituent  of  digitoxin ; 
he  obtained  only  the  amorphous  toxiresin  by  the  action  of  acids.  I 
resolved  digitoxin  into  crystallized  digitoxigcnin,  C^oH^oO^,  and 
two  molecules  of  easily  crystallizable  sugar,  CeHjoO^,  digitoxose.-^ 
Nativclle's  digitalin  and  Ariiaiid's  digitaline  cristallisee  are  probably 
identical  with  digitoxin. 

Digitalin  (characteristic  granules,  very  little  soluble  in  water, 
insoluble  in  ether,  chloroform,  freely  dissolving  in  alcohol). 
Schmiedeberg  proved  this  to  be  a  glucosid,  but  he  obtained  as 
product  of  hydrolysis  only  a  resinous  substance  ( digitali- resin  ).  I 
established  the  digitalin  to  be  a  uniform  substance,  C^Ji^f^O^^,  not- 
withstanding its  refusal  to  crystallize,  and  I  resolved  the  pure  "  digi- 
talinuni  ventiii  "  into  well  crystallized  digitali genin,  C02H30O3,  or 
C20H30O3,  dextrose  and  digitalose,  C7H14O5. 

Digitalein. — At  first  I  had  questioned  the  existence  of  this  sub- 
stance as  an  individual  body,  but  later  researches  proved  without 
doubt  that  the  seeds  and  the  leaves  contain  a  considerable  quantity 
of  an  easily  water-soluble  substance,  vigorously  acting  upon  the 
heart ;  yet  all  endeavors  to  isolate  that  very  decomposable  matter 
in  pure  condition  have  thus  far  proved  fruitless. 

Cloetta's  digalcn  (like  many  another  similar  digitalis-product) 
contains  certainly  a  high  percentage  of  digitalein,  but  it  is  not 
proved  to  be  a  uniform  substance,  and  Cloetta's  claim  of  having 
transformed  it  into  digitoxin  and  vice  versa,  is  surely  erroneous. 

Tests  for  Digitoxin,  Digitalinum  vcnini  and  Digittmin. — Keller's 
test  for  digitoxin :  Dissolve  the  substance  in  glacial  acetic  acid 
containing  a  little  ferric  chloride ;  float  this  solution  upon  strong 
sulphuric  acid ;  at  the  line  of  contact  appears  a  dark  zone,  and  after 
a  few  minutes  the  acetic  acid  liquor  becomes  dark  blue  (indicating 
in  this  way  i/io  of  a  milligramme  of  digitoxin  in  i  Cc.  of  acetic 
acid).  This  test  is  more  sure  and  can  also  serve  for  digitalinutn 
veriuH;   and    (negatively)    for  digit onin;   when  used   in  the   form 

"Ber.  d.  d.  chem.  Ges.,  Vol.  31,  p.  2457  (1898). 
"For  constitution  sec:    Ibid.  Vol.  38,  p.  4040  (1905)- 


*'"Mari9^i^^""' }  Digitalis.    Foxglove.  225 

proposed  by  me;  100  Cc.  of  pure,  strong  sulphuric  acid;  and,  on 
the  other  hand,  100  Cc.  of  glacial  acetic  acid  are  mixed  each  with 
I  Cc.  of  a  solution  of  5  g.  of  ferric  sulphate  in  100  Cc.  of  water. 
Several  tenths  of  a  milligramme  of  the  material  to  be  examined  are 
dissolved  in  3-4  Cc.  of  the  glacial  acetic  acid  containing  ferrum, 
and  beneath  this  is  allowed  to  flow  an  equal  volume  of  the  afore- 
mentioned sulphuric  acid :  Digitoxin  acts  as  in  the  test  of  Keller 
(dark  blue  in  the  acetic  acid),  because  containing  digitoxose;  digi- 
talinnm  vcruin,  on  the  other  hand,  colors  the  sulphuric  acid  yellow, 
afterwards  red,  and  finally  red-violet,  resembling  the  flower  of 
digitalis.  Pure  digitonin,  applied  in  the  same  small  quantity,  causes 
no  kind  of  color. 

Keller's  method  of  determining  the  amount  of  digitoxin  in  the 
leaves,  produces,  according  to  experiments  of  Windaus  and  the 
author,  doubtful  values,  the  product  not  being  uniform. 

The  older  literature  contains  the  description  of  many  substances 
as  digitalosniin,  digitasolin,  paradigitaligetin  and  others,  which  were 
surely  amorplious  mixtures. 

Medical  History. 

Digitalis  has  been  used  in  domestic  medicine  from  the  earliest 
date,  and  has  been  employed  for  numerous  affections  that  are  more 
or  less  connected  with  heart  disturbances.  The  recording  of  the 
titles  alone  of  the  works  of  past  authorities  in  medicine,  concerning 
this  drug,  would  require  pages.  We  shall  therefore  select  a  few 
only  of  these  writings  that,  for  our  purpose,  are  most  important. 

Rayser  (chemist  and  druggist)  is  authority  for  the  statement 
that  the  term  "  Foxes  glofe  "  occurs  in  the  Saxon  Herbarium,  1000 
A.D.,  and  again  under  the  name  Cerotheca  vulpis,  in  a  manuscript 
of  the  fourteenth  century  titled  Sinonama  Bartholimci.-^ 

Welsh  physicians  "^  as  early  as   1233  commended  Digitalis  in 

"  Cliemist  and  Druggist,  London,  X  Rayser  ii. 

'^  Physicians  of  Myddvai.  The  domestic  physician  of  Rhys  GRYG, 
prince  of  South  Wales,  who  died  1233,  made  a  collection  of  recipes  used  in 
medicine,  at  that  date  in  his  country.  He  was  assisted  by  his  three  sons, 
the  collection  being  a  valuable  historical  record  concerning  remedial  agents 
and  methods  of  that  date.  Of  this,  two  compilations  h*ve  been  issued,  the 
two  appearing  together,  1861,  with  a  translation  by  John  Pughe  (470  pp.). 
The  original  manuscript  is  in  the  British  Museum. 
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ointment  form  and  in  decoction,  while  both  Fuchs  (Fuchsium)  -^ 
and  Tragus,-*  1552,  fig-ured  the  plant  beautifully  and  gave  it  much  at- 
tention, the  former  introducing  the  name  Digitalis.  (See  page  216.) 
Boerhaave  (Historical  Plants)'  considered  Digitalis  too  acrid  or 
poisonous  for  internal  use,  whilst  Alston,  of  Edinburgh,  says, 
"  Though  this  herb  is  not  now  in  use,  it  is  almost  of  as  great  efficacy 
as  any  drug  the  Indies  produce."  The  Catalogue  of  Plants,  by 
Caspar  Schvvenckfelt,  1600,  describes  Digitalis  as  a  drug  in  which 
the  flowers,  used  in  decoction  as  a  gargle,  subdue  fever  and  inflam- 
mation, while  the  leaves  relieve  bowel  troubles. 

Between  this  period  and  1785  the  works  on  domestic  medicine, 
as  well  as  the  English  dispensatories,  gave  passing  attention  to 
Digitalis,  the  comments,  however,  being  largely  repetitions  of  each 
other,  and  all  being  copied  from  earlier  publications.  The  follow- 
ing, from  Salmon's  A^^t;  London  Dispensatory,  1632,  may  be  cited 
as  typical  of  the  then  prevailing  opinion  concerning  the  ascribed 
qualities  of  the  remedy : 

Fox-Glove,  Hot  and  Dry.  It  is  bitter,  cleansing,  opening,  cutting  and 
attenuating:  It  expectorates  thick  flegm,  if  drunk  with  Mead,  takes  away 
obstructions  of  the  Liver  and  Spleen,  is  an  extraordinary  good  wound-herb, 
prevalent  against  the  King's  evil,  and  may  be  used  instead  of  Gentian. 
Two  handfuls  of  the  herb  taken  with  Polypody  Biiij.  helps  the  Epilepsy. — 
Salmon's  New  Dispensatory,  London,  1600. 

In  1783  Digitalis  was  made  official  in  the  Edinburgh  Pharma- 
copoeia, "  in  consequence  of  the  recommendation  of  Dr.  Hope," 
although  Rayser  {Chemist  and  Druggist,  1910),  states  that  it  iiatl 


'^  Leonhard  Fuchs  was  a  Bavarian,  born  in  Membdingen,  1501.  In  1524 
he  graduated  in  medicine,  became  involved  in  religious  controversies  by 
reason  of  becoming  a  Protestant,  was  made  Professor  of  Medicine  in 
Tiibingen,  1535,  and  died  in  1566.  The  Lloyd  Library  contains  his  publica- 
tions, as  follows:    De  Stirpiuni,  in  the  following  editions: 

1545,  Latin  edition. 

1549,  French  edition. 

1551,  Latin  edition. 

1558,  French  edition. 

1673,  French  edition. 

"  Hieronymus  Bock,  known  in  literature  as  Tragus,  was  born  at  Heider- 
bach,  in  the  Zweibrucken,  1498.  Instead  of  becoming  a  monk,  as  was  in- 
tended, he  became  a  Protestant,  then  a  schoolmaster,  and  finally  a  preacher. 
He  practiced  medicine  and  wrote  on  Botany.  The  Lloyd  Library  has  his 
De  Historia  Slirplum,  1552. 
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received   Pharniacopoeial   recognition   elsewhere   as   early   as    1650. 
Concerning-  the  1783  Pharmacopceia,  Withering  says: 

From  this,  I  am  satisfied,  it  will  be  again  very  soon  rejected,  if  it  should 
continue  to  be  exhibited  in  the  unrestrained  manner  in  which  it  has  hereto- 
fore been  used  at  Edinburgh,  and  in  the  enormous  doses  in  which  it  is  now 
directed  in  London. 

Came,  in  1785,  the  monumental  work  of  206  pages,  by  William 
Withering,  M.D.,--"'  who,  in  the  following  passage,  gives  to  local 
empiricism  the  credit  of  having  excited  his  interest  in  this  remedy: 

In  the  year  1775,  my  opinion  was  asked  concerning  a  family  receipt  for 
the  cure  of  the  dropsy.  I  was  told  that  it  had  long  been  kept  a  secret  by  an 
old  woman  in  Shropshire,  who  had  sometimes  made  cures  after  the  more 
regular  practitioners  had  failed.  I  was  informed,  also,  that  the  effects  pro- 
duced were  violent  vomiting  and  purging;  for  the  diuretic  effects  seemed 
to  have  been  overlooked.  This  medicine  was  composed  of  twenty  or  more 
different  herbs;  but  it  was  not  very  difficult  for  one  conversant  in  these 
subjects,  to  perceive  that  the  active  herb  could  be  no  other  than  the  Foxglove. 

In  the  Preface  to  his  l)ook,  Withering  states  his  reason  for  the 
effort  as  follows : 

The  use  of  the  Foxglove  is  getting  abroad,  and  it  is  better  the  world 
should  derive  some  instruction,  however  imperfect,  than  that  the  lives  of 
men  should  be  hazarded  by  its  unguarded  exhibition,  or  that  a  medicine  of 
so  much  efficacy  should  be  condemned  and  rejected  as  dangerous  and 
unmanageable. 

This  antedated  the  hypodermic  syringe  as  well  as  the  physio- 
logical experimenter,  but  yet  Withering  intrudes  on  animal  experi- 
mentation, for  he  introduces  a  description  of  the  experimental 
action  of  Digitalis  leaves  upon  a  turkey  fed  with  the  drug,  con- 
cluding as  follows: 

At  length  he  refu.sed  all  nourislunent.  On  tlic  fifth  or  sixth  day  tlie 
excrements  became  as  white  as  chalk ;  afterwards  yellow,  greenish,  and  black. 
On  the  eighteenth  day  he  died,  greatly  reduced  in  flesh,  for  he  now  weighed 
only  three  pounds. 

On  opening  him  we  found  the  heart,  the  lungs,  the  liver  and  gall-bladder 


''An  Account  of  the  Foxglove  and  Some  of  its  Medical  Uses,  with 
Practical  Remarks  on  Dropsy  and  Other  Diseases,  by  William  Withering, 
M.D.,  Physician  to  the  General  TTosi)ilal  at  Birmingham.  Published  in 
London,  1785. 
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shrunk  and  dried  up;  the  stomach  was  quite  empty,  but  not  deprived  of  its 
villous  coat. — Hist,  de  I'Academ.,  1748,  p.  84. 

In  those  days  of  heroic  medication  it  was  naturally  concluded 
that  a  drug  that  could  thus  kill  a  turkey  must  be  a  good  medicine 
to  cure  a  hiniian  being,  a  process  of  reasoning  not  yet  altogether 
obsolete. 

After  much  discussion  with  his  professional  friends,  Withering 
records  his  opening  experiences,  as  follows : 

In  the  summer  of  the  year  1776,  I  ordered  a  quantity  of  the  leaves  to  be 
dried,  and  as  it  then  became  possible  to  ascertain  its  doses,  it  was  gradually 
adopted  by  the  medical  practitioners  in  the  circle  of  my  acquaintance. 

Having  stated  that  the  cases  he  cites  were  "  proven  from  my 
own  experience,"  Withering  closes  his  historical  Preface  by  the 
admirable  and  conservative  summing  up  of  the  whole  matter  as 
follows : 

After  all,  in  spite  of  opinion,  prejudice,  or  error,  time  will  fix  the  real 
value  upon  this  discovery,  and  determine  whether  I  have  imposed  upon 
myself  and  others,  or  contributed  to  the  benefit  of  science  and  mankind. 

Between  1776  and  1785  the  Digitalis  discussion  became  very 
pronounced,  and  even  acrimonious.  The  entire  English  medical 
profession  became  more  or  less  involved,  some  considering  the  drug 
too  poisonous  to  use,  but  the  majority  pushing  it  to  the  limii,  and 
hauling  its  therapeutic  qualities. 


BOOK  REVIEWS. 


The  Qualitative  Analysis  of  Medicinal  Prep.\rations. 
By  H.  C.  Puller,  B.S.,  Chief  Analyst  of  Institute  of  Industrial 
Research,  Washington,  D.  C.  First  Edition.  First  Thousand. 
John  Wiley  &  Sons,  N.  Y.    12  mo. — vi-|-i3-2  pages.    Cloth  $1.50  net. 

The  almost  unlimited  possibilities  in  the  matter  of  composition  of 
medicinal  preparations  makes  it  a  difficult  task  to  attempt  to  out- 
line any  systematic  procedure  for  the  recognition  of  the  hundreds 
of  active  principles  of  drugs,  of  which  a  number  may  be  present  in 
the  same  preparation.  Mr.  Fuller,  the  author  of  the  book  whose 
title  is  gi\en  above,  has  had  al)imdant  experience  in  the  line  of  ex- 
amination of  such  preparations  to  {|ualify  him  for  the  task  which 
he  has  attempted,  but  it  is  to  be  regretted  that  the  usefulness  of  the 
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work  will  be  somewhat  curtailed  by  the  evident  incompleteness  and 
haste  with  which  it  has  been  prepared  for  publication.  There  is  a 
mass  of  valuable  material  which  will  prove  useful  to  every  analyst 
who  has  to  meet  such  problems  as  this  book  is  intended  to  aid  in 
solving  if  he  will  take  the  time  to  thoroughly  go  over  the  detailed 
scheme  of  separation  and  key  the  various  starting  points  of  new 
subdivisions  in  the  text,  to  agree  with  the  synopsis  of  the  scheme  as 
given  on  page  ix. 

It  is  also  a  matter  of  regret  that  the  author  did  not  think  it 
necessary  to  warn  the  anal}  st  who  follows  the  scheme,  of  the  un- 
reliability of  color  reactions  (p.  45,  etc.),  when  several  alkaloids 
may  be  present,  nor  to  mention  the  fact  that  tannin  is  often  ex- 
tracted from  acid  solutions  by  petroleiun  ether  and  ether  in  amounts 
sufficient  to  obscure  color  reactions  for  small  amounts  of  other 
principles. 

The  chapter  (or  section  rather,  for  the  book  is  confusingly  run 
together  without  chapter  or  section  headings)  on  resins  is  very 
unsatisfactory  from  the  standpoint  of  an  analyst  who  wants  advice 
regarding  their  identication  and;  it  is  hardly  the  place  in  a  book 
of  this  character  to  quote  so  extensively  from  the  work  of  Powers 
and  Rogerson  on  the  subject  of  jalap  resin,  for  the  information 
given  is  of  no  practical  use  whatever. 

The  directions  for  the  preparation  of  the  auro'chloTides  of  the 
solanum  bases  (p.  57)  is  scarcely  a  practical  procedure  on  account 
of  the  smallness  of  the  amount  of  such  bases  usually  found  in  a 
medicine.  The  table  of  melting  points  of  these  aurochlorides,  how- 
ever, belongs  here  and  not  on  page  y(^,  where  it  is  inserted  under 
the  resins,  an  unrelated  subject. 

Opposite  page  78  is  a  table  which  on  page  79  is  described  as 
giving  the  color  reactions  of  cocaine  and  other  local  anesthetics. 
Strangely  enough,  while  the  reactions  of  the  other  local  anesthetics 
are  given  in  detail,  cocaine  is  altogether  missing. 

The  detailed  directions  for  the  treatment  of  some  of  the  classes 
of  preparations  are  rather  disappointing.  Under  Emulsions  on 
page  88  the  advice  to  "examine  the  gummy  residue  on  the  filter" 
will  hardly  bring  joy  to  the  heart  of  the  analyst  who  arrives  at  this 
stage  of  the  work.  Under  Toothwashes,  a  list  of  numerous 
probable  ingredients  is  mentioned,  but  saccharin,  which  is  fre- 
quently used  as  a  combined  sweetener  and  antiseptic,  is  overlooked 
and  under  the  Dusting  Powders,  zinc  stearale,  a  frequent  constituent, 
is  also  omitted. 
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On  page  78  it  would  be  advisable  to  suggest  the  use  of  the 
microscope  in  connection  with  the  examination  of  this  insoluble 
residue,  for  many  mineral  as  well  as  animal  and  vegetable  sub- 
stances can  be  positively  identified  only  by  this  means. 

No  provision  is  made  at  any  place  in  the  scheme  for  the  recog- 
nition of  peroxides  or  perborates,  which  would  be  overlooked  if 
the  plan  were  followed  literally  and  it  is  surprising  that  no  refer- 
ence is  made  to  the  separation  and  identification  of  paraphenylene 
diamine,  frequently  found  in  hair  dyes. 

Typographically,  the  book  shows  the  same  carelessness  or  haste 
in  preparation.  Subheadings  are  evidently  omitted  in  the  lists  of 
substances  on  pages  2  to  12,  although  found  in  later  lists.  There 
is  a  strange  omission  of  alkaloids  from  the  preliminary  lists  men- 
tioned above,  although  they  appear  in  their  proper  place  in  the 
detailed  scheme  l>eginning  on  page  36. 

On  page  22  "  test  "  is  used  for  "taste  "  and  on  page  88  "  ether  " 
is  used  for  "  aqueous  solution."  On  page  12  "fluorescence "  is 
twice  misspelled  although  correctly  spelled  on  the  following  page. 

The  use  of  the  reformed  spelling  by  which  the  final  "  e "  of 
alkaloids  is  omitted  is  regrettable.  There  is  a  lack  of  uniformity 
also  in  this  matter,  as  apomorphine  is  spelled  both  with  and  without 
the  final  "  e "  on  pages  52  and  54,  and  aspidosamine,  page  56 
(which,  by  the  way,  appears  neither  in  the  preliminary  list  nor  in 
the  index)  carries  the  final  "  e." 

The  system  of  italicizing  all  substances  which  are  likely  to  be 
commonly  met  with  should  have  been  done  uniformly  throughout 
the  book  and  sliould  have  been  done  with  greater  care.  For  in- 
stance, on  page  20  the  items  picric  acid  and  pyrogallol  are  italicized 
while  in  the  same  list  the  substances  ])henolphthalein,  resorcinol  and 
ichthyol,  all  of  which  arc  found  with  c(|ual  or  greater  fre(|uency, 
are  not  so  emiihasized. 

The  book  is  one  which  will  be  vcr\'  tiseful  to  such  analysts  as 
have  had  experience  in  this  line  of  work  and  it  is  to  be  hoped  that 
future  editions  will  find  it  greatly  im])roved  as  it  is  pioneer  work 
along  a  line  which  deserves  greater  attention  than  it  has  lieretofore 
had.  Dr.  l-'ulier  is  to  be  congratulated  upon  his  having  taken  the 
initiative  and  j^roduccd  a  work  which  will  largely  replace  the 
obsolete  DragcndorlT  as  the  liand-lxiok  of  tlu'  analyst  of  medicines. 

C.  TT.  LaWall. 
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Food  Inspection  and  Analysis.  By  Albert  E.  Leach.  Third 
Edition  Revised  and  Enlarged  by  Andrew  L.  Winton.  New  York : 
John  Wiley  &  Sons.  London:  Chapman  &  Hall,  Limited.  1913. 
$7.50. 

With  the  passage  of  the  Food  and  Drugs  Act  in  1906  it  was 
necessary  that  public  analyst,  health  officers,  sanitary  chemists  and 
food  economists  should  have  a  work  on  the  standards  of  purity  of 
food  products,  with  approved  methods  of  analysis.  It  was  fortunate 
not  only  for  the  government  but  for  the  manufacturers  of  food 
products  that  already  in  1904  the  first  edition  of  Leach's  work  was 
published. 

Without  entering  into  detail  as  to  the  contents  of  this  work  we 
may  say  that  it  is  very  complete  and  true  to  the  title  a  work  on 
"Food  Inspection  and  Analysis."  The  present  edition  has  been  re- 
vised and  enlarged  and  contains  new  matter  equivalent  to  about  80 
pages,  not  including  some  40  pages  changed  in  the  last  thousand 
of  the  second  edition,  and  12  new  cuts,  have  been  added.  The  size 
of  the  work,  however,  has  been  increased  but  47  pages,  some  of  the 
earlier  matter  being  replaced  by  new,  thus  performing  a  double 
service  to  the  reader. 

Among  the  new  features  arc  improved  general  methods  and  ap- 
paratus for  the  determination  of  moisture,  ash,  and  arsenic,  modern 
apparatus  for  the  Babcock  test,  processes  for  the  detection  of  foreign 
fat  in  dairy  products,  methods  for  the  determination  of  ammonia 
and  acidity  in  meat,  and  of  sugars  in  cereal  products,  correction  of 
Munson  and  Walker's  sugar  table,  new  methods  for  vinegar  analysis 
(including  glycerine  determination),  schemes  for  the  separation  of 
food  colors,  a  subchapter  on  formic  acid  (recently  introduced  as  a 
preservative),  methods  for  the  analysis  of  lemon  and  orange  oils, 
a  summary  of  analyses  of  authentic  samples  of  vanilla  extract,  and 
a  complete  revision  of  the  final  chapter  on  fruit  and  vegetable 
products  with  new  sections  on.  tomato  ketchup,  dried  fruits,  pre- 
serves (including  maraschino  cherries),  fruit  juices,  and  non- 
alcoholic carbonated  beverages.  In  the  final  chapter  arc  included 
descriptions  of  recent  methods  for  the  determination  of  tin,  vege- 
table acids,  and  habit-forming  drugs,  and  for  the  detection  of 
saponin,  also  microscopical  methods  for  the  detection  of  spoilage. 

The  text  of  the  Federal  Pure  Food  Law,  as  amended  during 
the  present  year,  and  of  the  Meat  Inspection  Law,  arc  added  for 
ready  reference  as  an  Appendix. 
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The  substantial  work  of  T.  B.  (Jsborne  in  the  subchapter  on 
proteins  and  of  W.  D.  Bigelovv  in  the  chapter  on  meats,  both 
introduced  in  the  second  edition,  appear  unchanged  in  the  present 
edition. 

The  author  has  been  fortunate  in  having"  associated  with  him 
Dr.  Kate  Earlier  Winton,  whose  services  in  the  revision  are 
acknowledged  by  the  author.  This  new  edition  of  "  Leach-Winton," 
as  it  will  probably  come  to  be  known,  will  be  found  indispensable 
to  analysts. 

The  Plant  Alkaloids.  By  Thomas  A.  Henry,  Superintend- 
ent of  Laboratories,  Scientific  and  Technical  Department,  Imperial 
Institute.  Philadelphia:  P.  Blakiston's  Son  &  Co.  1913.  $5.00 
net. 

All  accurate  studies  upon  the  active  principles  of  medicinal 
plants  are  of  interest  to  pharmacists.  The  last  word,  as  to  the 
proper  menstruum  to  be  used  in  the  manufacture  of  medicinal 
preparations  and  the  proper  method  of  procedure  to  be  followed, 
will  not  have  been  said  until  the  im|)<jrtant  constituents  have  been 
isolated  and  exi>crinientc(l  with  both  chemically  and  ])hysiolog"ically. 

Several  good  books  have  already  been  published  upon  the  plant 
alkaloids.  In  Dr.  Henry's  book  we  find  that  he  has  pretty  well 
digested  the  original  comnumications  u^xdu  the  study  of  alkaloidal 
drugs  in  both  England  and  the  United  States  as  shown  by  the 
references  to  the  original  literature.  This  has.  however,  not  been 
done  at  the  expense  of  the  work  of  continental  investigators,  whose 
researches  receive  their  share  of  attention.  The  assay  methods 
are  also  included  and  very  many  reactions  for  the  detection  of 
alkaloids  are  also  given.  The  physiological  action  of  many  of  the 
principles  is  given,  no  doubt,  because  of  the  interest  at  the  present 
time  in  biological  assays. 

Allen's  Commercl\l  Organic  Analysis.  \'o1.  \  11.  \  ege- 
table  Alkaloids,  Glucosides,  Non-Glucosidal  r>itk'r  Principles, 
Animal  Bases,  Animal  Acids,  Lactic  Acid,  Cyanogen  and  its  IVriva- 
tives.  Edited  by  W.  A.  Davis  and  Samuel  S.  Sadtler.  Philadelphia: 
P.  Blakiston's  Son  &  Co.    191 3.     $5.00  net. 

The  new  edition  of  Allen's  Organic  Analysis  which  has  been 
entirelv  rewritten  is  a  veritable  mine  of  information  for  ]:)hannacists. 
While  of  course  these  volumes  primarily  appeal  to  chemists  and 
manufacturing  pharmacists,  yet  they  contain  just  the  inforniati(-)n  that 
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the  retail  pharmacist  very  often  is  in  need  of.  As  with  the  preced- 
ing vohimes  so  in  the  present  vohmies  there  are  a  number  of  eminent 
contributors.  Dr.  G.  Barger,  of  London,  has  written  the  mono- 
graphs upon  "Vegetable  Alkaloids"  and  "Ptomaines  or  Putrefaction 
Bases" ;  Dr.  E.  Frankland  Armstrong,  of  Reading,  England,  con- 
tributes the  chapter  on  "Glucosides" ;  Mr.  G.  C.  Jones,  of  London, 
is  the  responsible  editor  for  the  article  on  "Non-Glucosidal  Bitter 
Principles";  Dr.  A.  E.  Taylor,  of  Philadelphia,  has  written  the 
monograph  on  "Animal  Bases" ;  Dr.  J.  A.  Mandel,  of  New  York 
City,  is  the  author  of  the  article  oii  "Animal  Acids" ;  Mr.  Davis,  of 
Harpenden,  England,  has  written  the  monograph  upon  "Lactic 
Acid";  and  the  final  chapter  upon  "Cyanogen  and  its  Derivatives" 
represents  the  work  of  Mr.  Herbert  Philipp,  Perth  Amboy,  New 
Jersey. 

The  text  is  illustrated  with  drawings  of  several  of  the  substances 
occurring  in  a  crystalline  condition.  This  portion  of  the  work 
might  w^ell  be  extended  although  it  is  likely  that  chemists  usually 
pay  very  little  attention  to  the  forms  of  crystals  of  pure  substances. 
The  references  to  the  literature  of  original  articles  is  quite  extended 
and  for  all  practical  purposes  will  be  found  to  be  sufficient.  Some 
of  the  articles  are  very  complete  and  likely  to  be  of  very  great 
service  at  the  present  time.  The  article  on  "  lecithins,"  and  in  fact 
the  whole  chapter  on  "animal  bases"  has  l>een  presented  particularly 
well.  Owing  to  the  interest  in  lactic  acid  and  its  derivatives  this 
chapter  also  is  likely  to  be  fre(|ucntly  consulted  and  the  information 
applied  practically. 

Chloride  of  Lime  in  Sanitation.  By  Albert  H.  Hooker. 
New  York:    John  Wiley  &  Sons,  1913. 

As  has  been  already  pointed  out  in  this  Journal  (1905.  vol.  yy, 
pp.  265-281 ;  1906,  vol.  78,  pp.  140-144)  emergency  methods  for  the 
purification  of  drinking  water,  as  (when  contamination  is  be\on(I 
control),  are  very  much  needed.  Such  methods  are  likely  to  be  of  a 
more  or  less  chemical  nature.  Chlorine  has  lately  l)een  largely  ad- 
vocated and  is  quite  extensively  used.  The  present  book  contains 
a  vast  amount  of  information  on  the  use  of  chloride  of  lime  in 
sanitation.  There  are  also  more  than  400  abstracts  of  important 
articles  with   references   to  the  original   literature. 
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WILLIAI^I  McINTYRE,  Pii.G. ;  Ph.M/ 

William  Mclntyre  was  born  in  1843  in  the  North  of  Ireland. 
He  was  brought  to  this  country  by  his  parents  when  he  was  a  small 
boy.  His  family  settled  in  the  district  of  Kensington,  the  north- 
eastern section  of  Philadelphia.  Here  he  lived  with  the  family 
and  attended  the  public  sc1kk>1s,  passing  the  various  grades  and 
entering  the  High  School  which  he  attended  faithfully  for  three 
years.  At  the  end  of  this  time  he  entered  the  pharmacy  of  John 
Bley  to  begin  his  career  as  a  phannacist.  Mr.  Bley  had  a  system 
of  testing  the  honesty  of  the  boys  he  took  into  his  store,  but  it  did 
not  take  him  long  to  find  out  that  William  Mclntyre  was  above  and 
beyond  any  temptation  to  do  a  dishonest  act. 

In  1 86 1  he  matriculated  in  the  Philadelphia  College  of  Pharmacy. 
This  was  during  the  Civil  War  and  with  a  desire  to  serve  his 
country,  he  enlisted  in  a  Pennsylvania  Regiment,  but,  being  a 
minor,  he  was  prevented  from'  carrying  out  his  patriotic  intentions 
by  the  opposition  of  his  father,  who  thought  that  he  was  entirely 
too  young.  He  graduated  from  the  College  in  1863.  The  class 
at  that  time  was  very  small,  consisting  of  only  twenty-two  members. 
After  his  graduation,  he  entered  business  on  his  own  account  on 
Frankford  Avenue.  He  was  filled  with  the  ideals  of  the  professors 
at  the  College — Procter,  Bridges,  Parrish.  and  Maisch-^and  he 
carried  out  their  principles  in  his  daily  work.  Nothing  that  would 
cater  to  vice  and  immorality  could  be  purchased  in  his  store. 

He  inherited  in  large  measure  the  character  and  virility  which 
distinguishe<l  the  sterling  Scotch-Irish  people  who  have  given  so 
many  able  men  and  women  to  the  world. 

In  1867  he  joined  the  American  Pharmaceutical  Association 
which  met  in  New  York  City  that  year ;  he  was  a  life  member  of 
this  Organization  and  contributed  many  valuable  papers  and  re- 
ports. In  1 881  he  joined  the  Pennsylvania  Pharmaceutical  Associa- 
tion and  soon  l)ecame  well-known  and  greatly  appreciated  by  all 
of  its  members  and  in  1893  he  was  elected  president  of  this  body. 
Pie  was  also  a  member  of  the  Philadelphia  College  of  Pharmacy 
and  became  one  of  the  Board  of  Trustees.     In  the  pharmaceutical 

meetings  of  the  College  he  took  an  active  part  and  was  its  Secretary 

• . '_ 

^Rcad  at  Annual  Meeting  of  Philadelphia  College  oi  Pharmacy,  March 
31.  1913. 
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for  niany  years.  The  reports  of  the  meetings  were  extensively  pub- 
lished not  only  in  this  country  but  abroad. 

In  1906  he  helped  to  organize  the  Philadelphia  Branch  of  the 
American  Pharmaceutical  Association  and  became  its  president  in 
1908.  He  was  elected  treasurer  of  this  body  and  continued  to  hold 
this  position  until  the  time  of  his  death.  The  Philadelphia  As- 
sociation of  Retail  Druggists  was  organized  in  1899  with  Mr. 
Mclntyre  as  president.     He  held  this  office  until   1901. 

Notwithstanding  his  busy  life  as  a  pharmacist,  he  took  a  great 
interest  in  children  and  their  education  and  in  1876  he  was  elected 
a  school  director,  devoting  a  large  part  of  his  time  to  improving 
conditions  and  advancing  the  interest  and  comfort  of  both  teachers 
and  scholars.  Both  came  to  him  with  their  troubles,  sure  of  sympa- 
thetic advice  and  counsel.  Pie  entered  into  minute  details  to  further 
serve  them  and  when  a  window  was  broken,  a  gate  out  of  order, 
or  a  furnace  leaking  coal-gas,  he  saw  to  it  that  repairs  were  made 
without  delay.  Such  devotion  extending  over  a  long  period  of  years 
brought  recognition  and  he  became  a  member  of  the  Board  of 
Education,  being  reappointed  as  his  term  expired,  the  last  being 
for  the  long  term  under  the  new  law  governing  schools  in  Phila- 
delphia. 

Thirty-seven  of  his  years  were  given  to  pharmacy,  and  when  he 
retired  from  business,  while  giving  the  greater  part  of  his  interest 
to  the  Board  of  Education,  he  retained  his  love  and  interest  in 
Pharmacy.  After  retiring  from  business  he  removed  from  Kensing- 
tion  to  his  late  home  at  2434  N.  32nd  vStreet.  He  was  president  of 
the  Kensington  Electric  Company,  for  years  assisted  in  the  organiza- 
tioti  of  the  Frankford  Avenue  Business  Men's  Association,  and  took 
an  interest  in  many  other  charitable  and  fraternal  organizations. 

William  Mclntyre  believed  thoroughly  in  the  principle  "  Mens 
sana  in  corporc  sano."  "  Mac,"  as  he  was  lovingly  called  by  his 
friends,  was  always  willing  to  join  in  athletic  exercises  and  he  was 
often  found  wMth  the  younger  men  ready  for  almost  any  physical 
exercise  which  they  proposed.  He  enjoyed  swimming,  bicycling, 
and  walking  and  in  the  pathetic  incidentsi  of  his  last  walk  when 
his  strength  gave  out  and  he  was  forced  to  stop  by  the  wayside, 
the  true  fiber  of  the  man  was  revealed  in  his  thoughtful  words  to 
those  who  came  to  his  assistance,  when  he  asked  them  not  to  tell 
his  wife  in  order  that  she  might  be  spared  from  the  shock. 

William  Mclntyre  passed  away  beloved  by  all.  His  life  is  one 
continuous  reminder  to  those  of  us  who  remain  to  make  the  best 
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of  our  abilities  with  the  keynote  ringing"  through  Hfe  by  giving  the 
best  service  possible  to  others  ungrudgingly  and  springing  from 
no  other  motive  but  love. 

Edwin   M.    Boring^ 
Joseph   P.   Remington, 
William  L.  Cliffe. 


PHILADELPHIA   COLLEGE   OF    PHARMACY, 

Annual  Meeting. 

The  Annual  Meeting  of  the  Philadelphia  College  of  Pharmacy 
was  held  March  31st,  1913,  at  4  p.m.,  in  the  Library.  Twenty-two 
members  were  present.  The  minutes  of  tlie  quarterly  meeting,  held 
December  30th,  19 12,  were  read  and  approved.  The  minutes  of 
the  Board  of  Trustees  for  December,  19 12,  January  and  February, 
191 3,  were  read  by  the  Registrar.  J.  S.  Beetem,  and  approved. 

The  annual  meeting  is  the  time  when  the  President  and  the 
other  Officers  and  Committees  submit  annual  reports.  Abstracts 
from  these  reports  are  as  follows : 

President's  Report:  The  College  buildings  are  in  good  con- 
dition, various  repairs  having  been  made  during  the  year,  among 
which  may  be  mentioned  that  carbon  lamps  have  been  replaced  by 
Tungsten  lamps.  A  number  of  improvements  were  made  in  the 
Pharmaceutical  Laboratory  giving  increased  facilities  for  class  and 
individual  instruction.  Several  analytical  balances  were  placed  in 
this  laboratory  for  the  estimations  of  alcohol  in  galenical  prepara- 
tions, and  other  operations  requiring  accurate  weighing. 

The  total  number  of  students  in  attendance  at  the  present  time 
is  420,  a  large  number  from  the  different  classes  are  either  taking 
special  courses  or  are  doing  si)ecial  work  in  connection  with  their 
theses. 

In  the  analytical  chemistry  course  and  microscopical  course 
a  large  number  of  the  students  are  doing  special  work. 

A  number  of  inquiries  have  been  received  for  the  names  of 
graduates  who  could  be  recommended  to  fill  special  positions  where 
a  thorough  training  in  chemistry  was  a  requisite  requirement.  And 
with  the  continued  enactment  of  laws  for  the  protection  of  our 
citizens  the  demand  for  graduates  in  pharmacy,  who  are  familiar 
with  pure  food  and  drug  requirements,  will  largely  increase. 
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The  hot  house  and  roof  garden  continues  to  demonstrate  its 
usefuhiess  in  making  it  possible  to  conduct  numerous  experiments 
with  most  beneficial  results. 

During  the  year  four  active  and  three  associate  members  were 
elected.  Six  active  members  have  died,  viz.,  Clemmons  R.  Parrish, 
Henry  Mueller.  M.D.,  Miss  Plorence  Yaple,  Alexander  H.  Jones, 
William  Mclntyre,  and  Horace  W.  Estlack. 

Obituary  reports  of  some  of  the  above  have  been  published  in 
the  American  Journal  of  Pharmacy,  and  of  the  others  memoirs 
will  be  presented  at  the  June  meeting. 

Coinmittec  on  Phaniiaeeiitical  Meetings:  Since  the  last  Annual 
Meeting  Pharmaceutical  Meetings  were  held  in  April  and  May. 
At  the  meeting  in  May  a  recorder  was  elected  as  provided  by  the 
by-laws.  There  has  been  a  growing  lack  of  interest  in  these  meet- 
ings by  the  retail  pharmacist  notwithstanding  the  efforts  put  forth 
to  make  attractive  programs.  A  special  meeting  of  the  conmiittee 
was  called  to  consider  the  advisability  of  discontinuing  the  meetings. 
The  committee  decided  to  suspend  the  meetings  till  the  beginning 
of  the  new  year,  as  it  is  strongly  believed  that  interest  in  the 
meetings  will  sooner  or  later  be  revived,  but  it  is  very  necessary 
if  this  is  to  be  accomplished  to  have  an  active  recorder  who  can 
attend  to  the  meetings  and  prepare  suitable  programs. 

Publication  Coiniiiittee:  The  American  Journal  of  Phar- 
macy has  been  published  regularly  during  the  year.  All  bills 
for  the  year  have  been  paid.  The  unusual  balance  is  mainly  due 
to  increased  sale  of  back  numbers,  which  indicates  a  healthf  interest 
in  the  Journal.  An  inventory  was  taken  during  the  year  of  all  of  the 
volumes  of  the  American  Journal  of  Pharmacy  in  stock.  During 
the  past  year  there  has  been  recei^^ed  by  gifts  from  Adam  Pfromm 
&  Co.  some  50  volumes  of  the  Journal,  the  oldest  being  1848. 

Editor's  Report:  During  the  past  year  there  has  been  published 
570  pages — exclusive  of  an  11 -page  index — making  an  average  of 
47/^  pages  to  an  issue.  This  matter  included  65  original  and  selected 
papers  covering  a  wide  range  of  subjects  relating  to  pharmacy 

As  the  editor  of  a  ]>harmaccutical  publication  naturally  the 
articles  which  have  to  do  with  the  manufacture  of  pharmaceutical 
preparations  appeal  to  himi  as  being  of  paramount  importance. 
During  the  past  year  we  were  fortimate  in  having  from  our  own 
members  a  number  of  articles  which  reflect  credit  upon  the  College 
and  Journal,  of  these  the  following  articles  may  be  mentioned :     A 
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Note  on  Tinct.  Canlaiiioni  Conipositae,  by  John  K.  Thum;  Lime 
Water,  by  Herbert  J.  Watson ;  Liquor  Sodii  Phosphatis  Comp.,  by 
Alitchell  Berstein ;  Notes  on  Elixir  Ferri  Ouiniai  et  Strychnia 
Phosphatis,  and  an  improved  formula,  by  W.  L.  Cliffe;  Kieselguhr, 
by  Henry  C.  Blair ;  Rhubarb  as  a  Source  of  Color  in  place  of 
Golden  Seal,  by  John  K.  Thum ;  and  the  articles  by  George  M. 
Beringer  on  Purified  Charcoal,  and  on  Cudbear  as  a  pharmaceutical 
coloring.  In  looking  over  the  remaining  papers  it  is  also  interesting 
to  note  that  very  many  of  them  are  contributions  from  either  mem- 
bers of  our  College  or  graduates  of  the  same. 

Curator  s  Report:  The  collection  in  the  museum  are  growing, 
especially  the  specimens  of  historical  interest. 

Additional  shelf  room  is  needed  for  their  accommodation  and 
display.  The  museum  needs,  also,  the  systematic  work  of  some  one 
who  is  able  to  give  his  entire  time  to  the  work  and  build  up  the 
collections.  The  museum  contains  a  wide  range  of  rare  and  valu- 
able drugs,  and  it  should  be  kept  up  to  date,  and  open  all  the 
time,  so  as  to  be  available  for  consultation  and  study  every  day. 

Librarian's  Report:  Not  many  books  have  been  added  to  the 
Library  by  purchase  during  the  year.  The  donations  were  116 
volumes.  A  total  of  4863  books  are  now  ready  to  be  catalogued.  A 
number  of  periodicals  and  theses  were  bound.  We  receive  through 
the  government  the  Census  Reports,  Treasury  Reports,  Reports 
of  the  Library  of  Congress,  Smithsonian  Institution,  Public  Health, 
and  Commission  of  Labor  Reports,  Daily  Consular  Trade  Reports, 
and  Bulletins  and  Circulars  of  the  Department  of  Agriculture.  A 
number  of  American,  English,  and  German  Journals  are  subscribed 
for,  and  a  number  are  received  through  the  exchange  list  of  the 
American  Journal  of  Pharmacy  and  the  College  Bulletin. 
The  Library  has  been  used  by  873  persons  during  the  year. 

Mr,  E.  M.  Boring,  for  the  committee  appointed  to  draft  resolu- 
tions and  prepare  a  memoir  of  our  late  fellow  member.  William 
Mclntyre,  submitted  their  report,  which  was  on  motion  referred  to 
the  Publication  Committee,  for  insertion  in  the  American  Journal 
OF  Pharmacy  (see  p.  234). 

Committee  on  Necrology  reported  they  had  received  a  memoir 
of  the  late  Charles  S.  Braddock,  of  Haddonfield,  N.  J.  And  also 
of  the  late  Alexander  H.  Jones,  which  were  on  motion  also  referred 
to  the  Publication  Committee. 

A  letter  was  received  from  Doctor  T.  F.  Hanausek,  of  Wien, 
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acknowledging  the  receipt  of  his  notice  of  election  to  honorary 
membership. 

Donations  were  received  from  Mr.  William  A.  Keeney  of  a  card 
containing  the  labels  of  some  of  the  older  druggists  of  the  city, 
dating  back  as  far  as  1846.  Also  a  bill  containing  items  of  drugs 
made  out  by  Thomas  Penn  in  1740.  And  from  William  M.  Morrison, 
several  honi  cups  for  syrup  bottles,  believed  to  be  about  75  years 
old.     The  thanks  of  the  College  were  tendered  the  donors. 

The  President  made  the  following  appointments : 

Committee  on  By-Laws :  George  M.  Beringer,  Joseph  W. 
England,  C.  A.  Weidemann. 

Delegates  to  Pennsylvania  Pharmaceutical  Association :  C.  B. 
Lowe,  Joseph  P.  Remington,  F.  P.  Stroup,  O.  W.  Osterlund,  Henry 
C.  Blair,  William  E.  Lee,  E.  M.  Boring,  Charles  11.  LaWall,  James 
C.  Perry,  W.  A.  Rumsey. 

Delegates  to  New  Jersey  Pharmaceutical  Association :  George 
M.  Beringer,  Henry  Kraemer,  C.  B.  Lowe,  H.  L.  Stiles,  H.  P. 
Thorn. 

The  Committee  on  Legislation,  to  fill  vacancy,  Richard  H. 
Lackey. 

Annual  Election:  Messrs.  W.  A.  Rumsey  and  Mitchell  Bern- 
stein were  appointed  tellers. 

The  Secretary,  was,  on  motion,  directed  to  cast  an  affirmative 
ballot  for  those  offices  where  there  was  no  contest.  After  a  ballot 
was  taken  the  tellers  reported  the  result  of  the  election,  when  the 
chair  announced  that  the  following  were  elected : 

President,  Howard  B.  French;  ist  Vice-President,  R.  V.  Mat- 
tison,  M.D. ;  2nd  Vice-President,  Joseph  L.  Lemberger;  Treasurer, 
Richard  M.  Shoemaker;  Corresponding  Secretary,  A.  W.  Miller, 
M.D. ;  Recording  Secretary,  C.  A.  Weidemann,  M.  D. ;  Curator, 
Joseph  W.  England ;  Editor,  Henry  Kraemer,  and  Librarian, 
Katharine  E.  Nagle. 

Trustees :      S.  P.  Sadtler,  W.  L.  Cliffe,  and  H.  K.  Mulford. 

Publication  Committee :  Sanniel  P.  Sadtler,  Henry  Kraemer, 
Joseph  W.  England,  Joseph  P.  Remington,  Martin  I.  Wilbert, 
Charles  H.  LaWall,  and  John  K.  Thum. 

Committee  of  Pharmaceutical  Meetings:  Henrv  Kraemer, 
Joseph  P.  Remington,  C.  B.  Lowe,  M.D.,  George  B.  Weidemann, 
and  E.  M.  Boring. 

C.  A.  Wkidkmann,  M.D., 

Recording  Secretary. 
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ABSTRACT   FROM    MINUTES   OF   THE   BOARD   OF   TRUSTEES. 

December  3rd,  1912.  Eighteen  members  were  present.  Profes- 
sor Moerk  present  by  invitation.  Coimiiittee  on  Library  reported 
that  a  number  of  additions  had  been  made  to  the  Library  by  gift 
and  purchase.  Seventy-six  persons  had  consulted  the  Library. 
Committee  on  Instruction  reported  a  very  important  matter  relating 
to  educational  interests,  a  general  discussion  ensued,  resulting  in 
the  apix)intment  of  a  Special  Committee  of  Three  to  draft  a  suit- 
able letter  and  resolutions  to  be  rqDorted  at  a  subsequent  meeting 
of  the  Board.  Committee  on  Finance  presented  a  report  which  was, 
on  motion,  adopted. 

December  6th,  1912.  Fourteen  members  were  present.  Profes- 
sor Moerk  present  by  invitation.  The  Special  Committee  to  whom 
had  been  referred  the  educational  matters  under  consideration  made 
their  report  and  same  was  discussed  by  Alcssrs.  French,  Sadtler, 
England  and  Beringer,  and  finally  adopted.  Mr.  Beringer  referred 
to  our  method  of  advertising  the  College,  and  moved  that  the 
entire  matter  of  advertising  be  referred  to  the  Committee  on  Finance 
and  Committee  on  Announcement ;  it  was  so  ordered.  Professor 
Remington  stated  that  a  friend  of  the  College  had  presented  to  the 
institution  four  water  co<3lers  and  would  supply  the  drinking  water 
free  of  charge  and  moved  that  a  vote  of  thanks  be  tendered  the 
donor;  so  ordered. 

January  7th,  191 3.  Ten  members  were  present.  Committee  on 
Property  stated  that  the  i)resent  lighting  ])lant  was  barely  able  to 
meet  the  demand.  The  Committee  had  obtained  an  estimate  for 
installing  Tungsten  lamps  in  place  of  the  Carbon  ones  in  use ; 
thereby  reducing;  the  required  power  and  producing  a  more  satis- 
factory light.  The  committee  was  authorized  to  make  the  change. 
Committee  on  Examinations  reported  that  the  names  of  five  gentle- 
men upon  whom  they  recommended  that  the  Honorary  degree  of 
Master  in  Pharmacy  be  conferred  at  the  next  commencement.  Li 
accordance  with  the  By-laws,  the  names  were  referred  to  a  special 
committee  of  three  and  the  Chair  apix>inted  R.  M.  Shoemaker, 
Howard  B.  French  and  C.  A.  Weidemann. 

February  4th,  1913.  Eighteen  members  were  present.  Com- 
mittee on  Instruction  rejwrted  that  several  meetings  of  the  Com- 
mittee had  been  held  and  the  subject  of  changing  the  course  fully 
discussed,  the  conclusion  being  that  a  change  at  this  time  was  not 
desirable.     The  cducationrd  matters  that  had  been  under  discussion 
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at  the  December  meeting  were  again  considered  and  freely  dis- 
cussed by  Messrs.  Beringer,  French,  Remington,  Mattison  and 
England.  A  sub-committee  of  three  was  appointed  to  consider  some 
features  of  the  subject  that  had  not  been  decided  and  to  make 
report  at  a  subsequent  meeting.  Professor  Sadtler  on  behalf  of  the 
Joint  Committee  to  whom  had  been  referred  the  subject  of  adver- 
tising the  College,  projwsed  a  plan  for  consideration.  This  was 
discussed  by  Messrs.  Mattison,  Lee,  Leedom,  Beringer  and  Eng- 
land and  on  motion  adopted.  Professor  Remington  referred  to 
the  death  of  William  Mclntyre,  and  moved  that  a  Committee  of 
Three  be  apjx)inted  to  take  proper  action.  This  was  agreed  to, 
and  the  Chair  appointed  Messrs.  Boring,  Cliffe  and  Remington. 
Propositions  for  membership  were  received  from  two  persons,  which 
on  motion,  were  referred  to  the  Committee  on  Membership. 

February  24th,  19 13.  Sixteen  members  were  present.  The 
Special  Committee  to  whom  was  referred  the  names  of  five  gentle- 
men recommended  for  the  Honorary  degree  of  Master  in  Pharmacy, 
reported  in  favor  of  their  election.  A  ballot  was  taken  and  they 
were  unanimously  elected.  Committee  on  Scholarship  had  no 
special  report,  but  a  letter  was  read  from  Doctor  R.  V.  Mattison 
relative  to  the  action  of  the  Board  in  making  the  Keasby  and 
Mattison  Scholarship  perpetual.  The  Special  Committee  of  Three 
on  educational  matters  presented,  for  consideration  and  discussion, 
additional  subjects  that  would  probably  require  legislative  action 
during  the  present  session.  As  a  matter  of  interest  the  Dean  an- 
nounced that  Doctor  John  Uri  Lloyd  would  be  in  the  city  the  day 
following,  and  asked  that  as  many  members  as  possible  meet  him 
at  the  Drug  Club.  Mr.  French  read  a  communication  from  Dr. 
W.  P.  Wilson  inviting  members  of  the  College  or  any  of  the  Classes 
to  visit  the  Commercial  Museum.  The  communication  was  referred 
to  the  Dean  to  bring  to  the  attention  of  the  students,  and  if  pos- 
sible arrange  for  a  visit. 


PHARMACOGNOSY  OF  CUBEB. 

In  the  abstract  published  last  month  (pp.  193,  194)  concerning 
"  The  Oil  from  Spurious  Cubebs  "  a  very  interesting  portion  was 
omitted  through  lack  of  space.  Mr.  J.  C.  Umney  was  curious  to 
see  why  the  Amsterdam  oil  had  such  an  extraordinarily  low  ojDtical 
rotation  and  after  having  procured  some  of  the  Amsterdam  cubebs 
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from  which  the  oil  was  derived  submitted  them  to  his  assistant, 
Mr.  H.  V.  Potter.  They  were  subsequently  very  thoroughly  studied 
by  E.  M.  Holmes,  Curator  of  the  Museum  Department,  Pharma- 
ceutical Society  of  Great  Britain,  who  found  that  they  were  a  very 
mixed  lot.  In  fact  he  found  in  the  specimens  submitted,  similar 
fruits  to  those  which  he  had  already  described  on  May  2,  1885 
iPlianii.  Jour.,  3,  xv,  p.  909)  as  being  admixed  with  a  lot  of 
genuine  cubebs  examined  by  him  at  that  time.  These  spurious 
fruits  possess  a  mace-like  odor,  do  not  give  a  crimson  coloration 
with  sulphuric  acid  and  indeed  possess  poisonous  properties.  It 
was  due  to  the  presence  of  these  spurious  fruits  that  the  Amsterdam 
oil,  referred  to,  owed  its  low  optical  properties.  These  spurious 
fruits  were  at  one  time  supposed  to  be  derived  from  Piper  crassipes. 
They  have  since  been  referred  to  as  a  variety,  Rina:  badak.  In  all 
probability  they  are  a  distinct  species,  differing  in  both  odor  and 
structure  of  the  fruit,  from  any  of  the  Piper  Cubebas.  While 
classed  as  a  Cubeb  by  the  Java  Dutch,  they  nevertheless  recognize 
it  as  distinct.  The  genuine  cubebs  Piper  Cubeba  var.  Rina 
Katoeiitjur  and  the  larger  stalked  Piper  Cubeba  var.  Rina^ 
tjaloeroek,  are  easily  distinguished  by  the  fact  that  they  give  a 
crimson  coloration  upon  the  addition  of  sulphuric  acid  while  the 
spurious  article.  Piper  Cubeba  var.  Rince  badak  does  not. 

Mr.  Holmes  has  contributed  a  number  of  valuable  papers  during 
the  past  25  years  upon  the  pharmacognosy  and  commerce  of  cubebs. 
A  complete  summary  of  his  work  with  that  of  other  investigators 
(who,  in  many  instances,  have  been  supplied  with  material  by  him) 
is  published  in  the  Pharmaceutical  Journal  88,  1912,  p.  604.  This 
work  has  been  very  painstaking  and  ought  to  interest  pharmacists, 
general  wholesale  dealers,  and  brokers  in  particular.  It  should 
be  mentioned  that  there  are  two  other  recent  articles  on  cubebs  by 
Mr.  Holmes  which  should  be  consulted,  viz.,  those  published  in 
the  Perfumery  and  Essential  Oil  Record,  3  (1912)  p.  64  and  5 
(1912)  p.  125. 

Owing  to  the  confusion  among  writers  of  textbooks,  as  seen  by 
their  illustrations  of  cubeb  fruits,  Mr.  Holmes  prevailed  u\Kyn  Mr. 
J.  Small  to  make  a  comparative  study  of  different  fruits  in  the 
herbarium  and  museum  of  the  Pharmaceutical  ^Society  of  Great 
Britain.  He  then  examined  a  number  of  commercial  samples.  Out 
of  five  commercial  samples,  four  proved  to  be  heavily  adulterated 
with  fruits  of  P.  C.  var.  Rino'  badak  (Pharm.  Jour.  88,  1912,  p.  639). 
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PEPPER:  WHY  THE  OFFICIAL  STANDARDS  FOR  PER- 
CENTAGE OF  NITROGEN  IN  THE  ETHER  EXTRACT 
SHOULD  BE  MODIFIED  OR  ABANDONED. 

By  Charles  H.  LaWall. 

The  standards  for  black  pepper  as  given  in  Circular  No.  19 
of  the  Bureau  of  Chemistry  of  the  Lhiited  States  Department  of 
Agriculture,  provide,  among  other  things,  that  one  hundred  parts 
of  the  non-volatile  ether  extract  should  contain  not  less  than  3.25 
parts  of  nitrogen.  Under  White  Pepper  the  analogous  requirement 
is  "  one  hundred  parts  of  the  non-volatile  ether  extract  contain  not 
less  than  4.0  parts  of  nitrogen." 

This  requirement,  which  is  intended  to  be  a  measure -of  the 
piperine  in  the  ether  extract,  was  established  through  work  done 
and  suggestions  made  by  A.  L.  Winton  in  1896/  1897  -  and  1898," 
at  which  time  Dr.  Winton  was  connected  with  the  Connecticut 
Agricultural  Experiment  Station. 

According  to  Dr.  Winton 's  first  report  upon  the  subject,^  he 
reported  a  sample  of  pure  black  pepper  in  which  the  nitrogen  in 
the  ether  extract  was  2.64  per  cent,  and  a  sample  of  a  pure  white 
pepper,  in  which  the  nitrogen  in  the  ether  extract  was  3.25  per ' 
cent.  Subsequent  work  upon  the  subject  led  to  the  establishment 
of  the  present  official  standards,  for  the  mean  of  a  number  of  de- 
terminations showed  a  figure  of  3.96  per  cent,  for  black  pepper  and 
4.31  per  cent,  for  white  pepper  in  1897  -  and  3.29  per  cent,  for  black 
pepper  and  4.18  per  cent,  for  white  pepper  in  1898.^ 

Later  work  done  by  Doolittle  (Michigan  Dairy  and  Food  Com- 
mission Bulletin  94)  ])ractical]y  bears  out  Winton's  i)reviously  sug- 
gested standards. 

Late  in  the  year  1912  my  attention  was  drawn  to  the  subject  by 

'  Bulletin  123,  Conn.  Agric.  Exp.  Sta.,  1896,  p.  32. 
"21st  Ann.  Rep.  Conn.  Agric.  Exp.  Sta.,  1897,  p.  iS. 
'  22nd  Ann.  Rep.  Conn.  Agric.  Exp.  Sta.,  1898,  p.  1894. 
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being  called  upon  to  make  some  analyses  of  white  pepper  to  deter- 
mine this  particular  point,  the  analyst  of  a  tirm  making  large  pur- 
chases having  complained  of  the  fact  that  the  nitrogen  in  the  ether 
extract  was  suspiciously  low  for  this  substance,  being  only  about 
3.25  per  cent.  Several  analyses  having  verified  the  fact  that  low 
figures  were  being  given  by  different  lots  of  white  pepper,  some 
analyses  were  made  of  black  pepper  with  regard  to  this  constant 
and  low  results  were  also  obtained,  but  not  proportionately  so,  only 
one  being  below  the  legal  requirement. 

As  a  matter  of  fact,  the  requirement  is  one  which  is  purely 
arbitrary  and  possibly  subject  to  seasonal  or  other  natural  varia- 
tion, or  to  the  time  of  collection  of  the  berry.  Analyses  made 
recently  of  a  number  of  samples  of  both  white  and  black  pepper 
show  ten  instances  in  which  the  nitrogen  percentage  ran  below  the 
U.  S.  standard  for  this  factor  in  white  pepper.  All  other  character- 
istics are  normal  with  the  exception  of  the  ash  and  insoluble  ash  in 
No.  I.  The  black  peppers,  wnth  one  exception,  showed  a  figure  for 
nitrogen  content  of  the  ether  extract  in  excess  of  the  minimum 
requirement. 

I  have  couiniunicatcd  with  other  analysts  who  have  been  ex- 
amining spices  and  they  report  having  had  similar  experiences  in 
some  instances.  It  would  seem  as  though  this  recjuirement  should 
either  be  modified  or  that  some  tolerance  should  be  exercised  by 
analysts  in  the  matter  of  interpretation  of  results  in  rejection  of 
samples  on  non-essential  points.  As  a  matter  of  fact,  while  piperine 
does  contribute  some  pungency  to  both  white  and  black  pepper,  it  is 
the  least  valuable  of  the  active  constituents  present,  as  all  of  the 
aroma  and  flavor  and  much  of  the  pungency  as  well  are  contributed 
'  by  the  volatile  oil  and  the  resinous  substances  present. 

The  Analytical  Data  on  the  Foregoing  Samples  are  Herewith  Given: 


White  pep- 

Ash 

Ash  insol. 

Non-vol. 

N  in  n.  v. 

Crude 

Microscopic 

ples 

per  cent. 

in  HCl 

eth.  ext. 

e.  ext. 

fibre 

appearance 

I 

330 

0.65 

7.66 

3-71 

3-25 

inferior 

2 

115 

0.30 

8.14 

3-85 

2.67 

O.K. 

3 

0.90 

0.25 

7-93. 

3-34 

1.91 

O.K. 

4 

1.28 

0.18 

763 

3.60 

3-53 

O.K. 

5 

1.07 

0.20 

7.80 

342 

1.65 

O.K. 

6 

1.05 

0.20 

7.88 

4.00 

3.63 

O.K. 

7 

1.08 

0.13 

8.02 

3-21 

1.80 

O.K. 

8 

1.20 

(\20 

7.41 

370 

346 

O.K. 

9 

1.20 

0.25 

8.65 

324 

2.21 

O.K. 

10 

1.24 

0.41 

7.72 

3.6. 

2-53 

O.K. 
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THE   PHYSIOLOGICAL   ACTIVITY   OF   ACETIC   FLUID- 
EXTRACT  OF  DIGITALIS. 

By  W.  a.  Pe.krson. 

Recently  a  lot  of  Acetic  Fluidcxtract  of  Digitalis  (containing 
about  15  per  cent,  of  acetic  acid)  was  returned  to  us  with  the  state- 
ment that  "  it  was  of  unsatisfactory  physiological  activity."  From 
the  records  I  found  that  the  preparation  had  been  made  in  1912 
from  Digitalis  Leaves  which  I  had  previously  tested  and  found  to 
be  of  satisfactory  physiological  activity. 

Five  c.c.  of  the  acetic  fluidcxtract  was  diluted  to  50  c.c.  with 
physiological  salt  solution  and  various  amounts  of  this  dilution  in- 
jected into  eight  different  guinea  pigs  with  the  following  results : 

Pig  No.  I,  Weight  350  Gm.  Injected. — i.o  c.c.  of  dilution  (o.i 
c.c.  of  acetic  fluidcxtract).     Result. — No  toxic  action  noted. 

Pig  No.  2,  Weight  268  Gm.  Injected. — 1.2  c.c.  of  dilution  (0.12 
c.c.  of  acetic  fluidcxtract).     Result. — No  toxic  action  noted. 

Pig  No.  3,  Weight  285  Gm.  Injected. — 1.5  c.c.  of  dilution  (0.15 
c.c.  of  acetic  fluidcxtract).    Result. — No  toxic  action  noted. 

Pig  No.  4,  Weight  290  Gm.  Injected. — 2.0  c.c.  of  dilution  (0.2 
c.c.  of  acetic  fluidcxtract).     Result. — No  toxic  action  noted. 

Pig  No.  5,  Weight  350  Gm.  Injected. — i.o  c.c.  of  dilution  (o.i 
c.c.  of  acetic  fluidcxtract).    Result. — No  toxic  action  noted. 

Pig  No.  6,  Weight  268  Gm.  Injected — 1.2  c.c.  of  dilution  (0.12 
c.c.  of  acetic  fluidcxtract).     Result. — No  toxic  action  noted. 

Pig  No.  y,  Weight  285  Gm.  Injected. — 1.5  c.c.  of  dilution  (0.15 
c.c.  of  acetic  fluidcxtract).     Result. — No  toxic  action  noted. 

Pig  No.  8,  Weight  290  Gm.  Injected. — 2.0  c.c.  of  dilution  (0.2 
c.c.  of  acetic  fluidcxtract).     Result. — No^  toxic  action  noted. 

O.I  c.c.  of  a  Fluiflcxtract  of  Digitalis,  U.  S.  P.  (1.0  c.c.  of  the 
i-io  dilution)  should  kill  a  250  Gm.  guinea  pig  within  two  hours 
after  the  development  of  typical  symptoms  of  digitalis  poisoning. 
As  there  was  some  question  if  any  acetic  fluidcxtract  of  Digitalis 
would  be  of  corresponding  physiologic  activity  two  fluidextracts 
were  freshly  prepared  from  the  same  ground  digitalis  leaves.  One 
fluidcxtract  was  made  according  to  the  U.  S.  P.  method,  the  other 
with  acetic  acid.  Each  of  these  samples  was  diluted  to  ten  volumes 
with  physiological  salt  solution  and  injected  into  guinea  pigs  with 
the  following  results : 

Pig  No.  9,  Weight  280  Gm.  Injected. — i  c.c.  of  dilution  (0.1 
c.c.  of  Acetic  Fluidcxtract).    Result.— No  toxic  action  noted. 
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Pig  No.  10,  Weight  309  Gm.  Injected. — 1.5  c.c.  of  dilution 
(0.15  c.c.  of  Acetic  Fluidextract) .    Result. — No  toxic  action  noted. 

Pig  No.  II,  Weight  233  Gm.  Injected. — 2  c.c.  of  dilution  (0.2 
c.c.  of  Acetic  Fluidextract).    Result. — No  toxic  action  noted. 

Pig  No.  12,  Weight  275  Gm.  Injected. — i  c.c.  of  dilution  (o.i 
c.c.  of  Fluidextract  of  Digitalis  U.  S.  P.).  Result. — Salivation,  but 
pig  did  not  die. 

Pig  No.  13,  Weight  305  Gm.  Injected. — 1.5  c.c.  of  dilution 
(0.15  c.c.  of  Fluidextract  of  Digitalis  U.  S.  P.  made  from  leaves 
from  store).  Result.^ — Convulsions,  but  pig  did  not  die  till  next 
morning. 

Pig  No.  14,  Weight  325  Gm.  Injected. — 2  c.c.  of  dilution  (0.2 
c.c.  of  U.  S.  P.  Fluidextract  of  Digitalis).  Result. — Severe  con- 
vulsions.    Dead  in  30  minutes. 

It  may  be  readily  seen  from  the  results  above  that  the  acetic 
fluidextract  of  digitalis  was  markedly  inferior  in  physiological  ac- 
tivity to  the  U.  S.  P.  product  made  from  the  same  leaves. 

In  order  to  determine  if  the  acetic  fluidextract  had  any  physio- 
logical activity  Calcium  Carbonate  and  Magnesium  Carbonate  was 
shaken  with  a  portion  of  the  acetic  fluidextract  and  after  most  of 
the  effervescence  had  ceased  the  liquid  was  filtered,  i  c.c.  of  this 
filtrate  was  now  injected  into  a  guinea  pig  which  weighed  320  Gm. 
No  convulsions  were  noticed.  Even  salivation,  frequent  defecation 
and  urination  was  not  observed.  The  pig  died  after  two  days,  but 
post  mortem  examination  did  not  show  heart  in  firm  systole  or 
blood  vessels  engorged. 

Summary  and  Conclusion. — The  physiological  activity  of  acetic 
fluidextract  of  Digitalis  is  rmdoubtedly  markedly  less  than  the 
fluidextract  made  by  U.  S.  P.  method.  In  all  probability  the  gluco- 
sides  are  promptly  broken  down  by  the  acetic  acid  that  is  present. 

Laboratories  Smith,   Kline  &  bYcnch  Co.,  Philadelphia,  Pa. 


THE  JUICE  OF  THE  P.LUEBERRY  AS  AN  INDICATOR. 

By  G.   N.  W.\tson. 

Undoubtedly   all   have   noticed   the    grecnish-blue   color   that    is 

imparted  to  the  alkaline  tongue  and  lips  by  the  common  blueberry 

(Vaccinium   corymbosum )    and    its   varieties.      This    fact,   together 

with  the  fad  tliat   the  juice  is  ttn-ncd  to  a  iK'autiful   rose  color  by 
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acids  suggested  that  the  juice  of  this  berry  could  be  used  as  an 
indicator  in  volumetric  analysis. 

Employing  a  few  drops  of  the  neutralized  juice,  I  find  that 
the  color  reaction  is  very  delicate,  changing  from  an  olive-green  in 
alkaline  solution  to  the  rose  color  in  acid  solution.  Volumetric 
solutions,  ranging  from  N/i  to  N/50,  were  tried  and  the  color 
change  was  found  sensitive  to  one  drop  of  the  latter  solution. 

The  extent  of  the  present  investigation  seems  to  indicate  that 
the  action  is  similar  to  that  of  Litmus.  This  is  especially  true 
concerning  its  behavior  with  carbonates.  It  is  sensitive  to  carbonic 
acid  and,  as  in  the  case  of  litmus,  the  solution  of  carbonate  nuist 
be  boiled. 

In  common  alkaloidal  work,  the  titration  of  excess  N/io  acid  by 
means  of   N/50  alkali,   the   new   indicator  was   found   to  not   only 
equal   cochineal   in   sensitiveness   Init   to   have   the   advantage   of  a 
more  decided  change  in  color. 
Drug  Laboratory, 

Univ^ersity  of  Kansas. 


THE  RATIONAL  USE  OF  DISINFECTANTS  AND  ALGI- 
CIDES  IN  MUNICIPAL  WATER  SUPPLIES.^ 

By  Karl  F.  Keli.erman,  Washington,  D.  C. 

Most  cities  must  secure  their  water  supplies  from  polluted 
sources ;  it  is  useless  to  attempt  a  close  imitation  of  natural  proc- 
esses in  purifying  this  water. 

The  responsibility  for  purifying  water  rests  upon  the  company 
or  municipality  which  supplies  it  to  the  consumers,  but  there  should 
be  authority  for  preventing  unreasonable  pollution  by  one  com- 
munity of  the  sources  of  supply  of  other  communities. 

Disinfection  of  a  water  by  chemical  agents  is  desirable  as  an 
emergency  treatment  in  case  of  temporary  pollution  of  a  supply ; 
it  is  desirable  as  a  routine  method  in  case  the  supply  is  continuously 
subjected  to  dangerous  pollution. 

Hypochlorite  is  at  present  the  chcai)est  as  well  as  the  most 
efficient  agent  for  the  disinfection  of  water. 

'  Abstract  of  paper  presented  before  Section  VIII  on  Hygiene,  at  the 
Eighth  International  Congress  of  Applied  Chemistry,  Washington  and  New 
York,  September  4~I3,  1912,  and  reprinted  from  "  Wasser  nnd  Abwasser," 
Band  6,  1913. 
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Copper  sulphate  should  be  used  as  an  emergency  treatment  for 
eradicating  odor-producing  algae. 

For  the  convenience  of  those  who  wish  to  superintend  personally 
the  treatment  of  water  for  removing  algal  pollutions,  I  have  pre- 
pared tables  showing  the  quantity  of  copper  sulphate  required  to 
eradicate  the  more  common  forms,  and  also  the  concentration  be- 
yond which  copper  sulphate  may  be  dangerous  for  several  kinds  of 
fish. 

Table   I    Shuwixg  QuANxriY  of   Coitzr   Sulphate   Required  to   Kill 
Various    Forms   of   Odor-producing   Organisms. 

Copper  sulphate  expressed  as  parts  per  million  (mg  1). 

Anabaena     o,og  Kirchncriella     5,00 — 10 

Asterionella     o.io  Leptomitus    0,40   • 

Beggiatoa    5,00  Microspora    0,40 

Chara    0,20 — 5  Navicula    0.07 

Cladophora    1,00  Oscillatoria      o.io — 0,40 

Cladothrix     0,20  Peridinium    2,00 

Clathrocystis     0,10  Scenedesmus     5,00 — 10 

Coelosphaerium   0,30  Spirogyra    0,05 — 0,30 

Conferva    0,40—2  Ulothrix     0,20 

Crenothrix     0,30  Uroglcna    0.50 

Euglena    1,00  Volvox    0.25 

Fragilaria     0,25  Zygnema    0,70 

Hydrodictyoii    0,10 

Table   II    Showing   Occukkence  of  Tvveia'e   Genera   of  Alg.e   Most   Fre- 
quently Reported  as  Causing  Trouble  in  Reservoirs   and   Ponds. 

Number  of  cases. 

Anabaena     27     Conferva    56 

Asterionella     9      Crenothrix     13 

Beggiatoa     20      Fragilaria     19 

Chara    25     Navicula    21 

Cladophora    17     Oscillatoria    49 

Clathrocystis     23      Spirogyra     43 

Table    III    Showing    Safe    Limit    for   Treating    Water    with    Copper 

Sulphate  when  Certain  Fish  are  Present. 

Copper  sulphate  expressed  as  parts  per  million  (mgl). 

Black  Bass    (Zander) 2,10       Pickerel    (Hccht)    0,40 

Carp  (Karpfen)   0,30     Suckers    (Seehase)     0,30 

Catfish    0,40       Sunfish  (Sonnenfisch)    1,20 

Goldfish    (Goldfisch)    0,50      Troiit    (Forclle)    0.14 

Perch   ( Barsch )    0,75 
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METHODS  FOR  THE  ANALYSIS  OF  CASTILE  SOAP.^ 
By  Joseph  L.  Mayer. 

Castile  Soap  is  official  and  the  atithorities  recognize  the  pharma- 
copoeia as  a  standard,  therefore  care  shotild  he  exercised  to  buy 
or  sell  an  article  which  is  true  to  name  and  is  an  olive  oil  soap. 

Aside  from  the  fact  that  the  sale  of  a  substitute  subjects  the 
seller  to  legal  prosecution,  its  use  causes  the  difficulty  so  fre- 
quently encountered  in  preparing  soap  liniment. 

As  many  soaps  sold  as  castile  are  not  what  they  are  labelled 
it  is  necessary  to  subject  samples  to  analysis  in  order  to  determine 
whether  they  are  properly  made  olive  oil  soaps. 

In  my  own  work  I  have  employed  the  following  methods  with 
excellent  results : 

Sampling. — Select  a  sample  which  is  representative  of  the  whole 
lot  or  bar.  If  in  the  latter  form  shavings  should  be  taken  from 
different  parts  such  as  the  outer  and  inner  surfaces,  and  after  being 
thoroughly  mixed  kept  in  a  tightly  corked  bottle  from  which 
samples  are  taken  for  analysis. 

Water. — The  method  of  U.  S.  P.,  that  is  taking  .500  gramme 
of  sample,  placing  in  a  previously  tared  beaker  containing  i  gramme 
of  sand,  adding  10  c.c.  alcoliol  and  evaporating  to  dryness  and  then 
drying  at  iro°  C.  to  constant  weight  is  entirely  satisfactory.  Care 
must  be  exercised  in  heating  to  conduct  the  evaporation  on  a  water 
bath  and  to  emjjloy  a  small  flame,  otherwise  the  sand  will  be  very 
forcibly  ejected  from  the  beaker  and  the  determination  ruined. 

The  quantity  of  water  allowed  by  the  pliarmacopoeia — 36  per 


*Read  before  the  Kings  County  Pharmaceutical  Society,  May  13,  1913. 
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cent. — is  excessive,  and  shtnikl  1.)e  very  much  reduced  in  the  new 
edition. 

Tests  for  Aiiiinal  Fats. — The  pharmocopoeia  states  that  if  a  four 
per  cent,  alcoholic  solution. of  soap  be  allowed  to  cool  it  should  not 
gelatinize,  indicating  the  absence  of  animal  fats.  The  most  satis- 
factory method  of  carrying  out  this  test  is  to  place  the  alcohol  and 
soap  in  an  Erlenmeyer  flask  and  heat  on  a  water  bath,  employing  a 
reflux  condenser  to  prevent  evaporation.  When  solution  is  com- 
plete the  material  is  allowed  to  cool  to  room  temperature  (not  below 
20°  C). 

This  test  is  not  very  satisfactory  as  the  pharmacopoeia  allows 
36  per  cent,  of  water,  and  as  most  samples  do  not  contain  that  much 
it  is  easy  to  see  that  instead  of  a  4  per  cent,  solution  one  may  have 
almost  any  strength  depending  upon  the  quantity  of  moisture,  the 
result  being  that  the  solution  gelatinizes  and  indicates  animal  fat 
where  none  was  used. 

Therefore  the  pharmacopceia  should  provide  tests  to  determine 
the  origin  of  the  fat  employed  in  making  the  soap,  such  as  deter- 
mining the  iodine  number  of  the  fatty  acids  and  their  melting  points. 

Separation  of  the  Fatty  Acids. — To  a  portion  of  the  soap  dis- 
solved in  water  add  an  excess  of  diluted  sulphuric  acid  and  heat  on 
a  water  bath  until  the  fatty  acids  rise  to  the  top  a  clear  layer, 
then  cool  in  ice  water  and  when  the  fatty  acids  are  solidified  pour 
off  the  water.  Repeat  this  heating  and  cooling  process  twice,  then 
filter  through  paper  wetted  with  water ;  this  will  retain  the  fatty 
acids  which  after  drying  are  ready  for  the  tests. 

Iodine  Niimhcr  of  Fatty  Acids. — Determine  iodine  number  of 
fatty  acids  as  directed  by  the  pharmacopoeia  for  fats  and  oils.  The 
writer  employs  the  Hanus  method  and  as  suggested  by  him  (Drug. 
Circ,  1910,  page  106)  this  should  be  adopted  as  the  official  method 
due  to  the  keeping  qualities  oi  the  solution  and  shorter  time  re- 
quired to  make  the  determination.  Having  determined  the  iodine 
number  of  the  fatty  acid  a  reference  to  Allen's  organic  analysis 
will  indicate  the  fat  or  oil  which  was  employed  in  the  preparation 
of  the  soap. 

Melting  Point  of  Fatty  Acids. — Take  some  of  the  fatty  acids 
prepared  as  above,  gently  melt  them  and  immerse  the  bulb  of  a 
thermometer  in  them ;  in  a  few  seconds  they  will  have  congealed 
and  all  that  remains  is  to  put  the  tlicrmonictcr  through  a  cork  in  an 
ounce  wide  mouth  bottle  and  then  suspend  the  1)ottlc  and  thermom- 
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eter  in  a  beaker  of  water  and  heat  the  water  slowly.  The  melting 
point  is  regarded  as  the  time  when  the  material  forms  a  clear  drop 
on  the  tip  of  the  thermometer.  Allen's  organic  analysis  gives  the 
melting  points  of  various  fatty  acids. 

Tests  for  Silica  and  other  Insoluble  Matter. — The  pharmaco- 
poeia determines  these  by  dissolving  20  grammes  of  soap  in  hot 
alcohol,  washing  with  hot  alcohol,  then  with  hot  water  and  weigh- 
ing the  insoluble  as  silica.  A  better  plan  is  to  take  5  grammes  of 
soap,  dissolve  in  about  150  c.c.  hot  water  and  collect  the  insoluble 
on  a  tared  ashless  filter  paper  and  after  washing  with  hot  water 
drying  at  105°  C.  and  weighing.  The  increase  in  weight  of  the 
filter  paper  indicates  the  insoluble.  After  igniting  this  the  residue 
represents  insoluble  mineral  matter. 

Sodiniii  Carbonate. — The  pharmacopoeia  dissolves  20  grammes 
of  soap  in  hot  alcohol  and  pours  on  a  tared  filter  paper ;  the  increase 
in  weight  of  the  paper  after  washing  with  hot  alcohol  is  regarded 
as  sodium  carbonate,  silica,  etc. ;  after  pouring  water  on  this  the 
residue  is  silica  and  other  insoluble  matter ;  the  difference  between 
the  two  being  regarded  as  Sodium  Carbonate. 

Free  Alkali. — If  upon  adding  a  few  drops  of  alcoholic  solution 
of  phenolphtalein  to  the  freshly  cut  surface  of  the  soap  a  pink  color 
is  not  developed  the  absence  of  free  caustic  alkali  is  indicated. 

The  pharmacopoeial  method  of  determining  alkalinity  is  inexact 
and  indefinite. 

The  method  of  determining  sodium  carbonate  as  above  directed 
can  with  slight  modification  be  employed  for  the  cjuantitative  de- 
termination of  free  alkali. 

In  place  of  taking  20  grammes  take  2  grammes  of  soap,  dissolve 
in  about  150  c.c.  of  hot  neutral  alcohol  and  filter.  After  washing 
the  filter  thoroughly  with  hot  neutral  alcohol  add  phenolphthalein 
to  filtrate  and  titrate  with  N/10H.SO4.  The  Alkalinity  found  is 
calculated  as  free  alkali  due  to  sodium  hydroxide.  The  material 
insoluble  in  alcohol  is  then  dissolved  in  water  and  titrated  with 
N/io  H^SO^,  using  Metlul  orange  as  indicator.  This  alkalinity 
is  calculated  as  free  alkali  due  to  sodium  carbonate. 

If  the  soap  contains  both  free  alkali  and  free  fat  the  heating 
with  alcohol  will  influence  the  result,  and  for  that  reason  it  is  often 
advantageous  to  follow  Devines'  method  of  determining  free  alkali 
(Journal  American  Chein.  Soc,  1900,  page  693),  which  is  carried 
out  as  follows : 
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Weigh  2  grammes  of  Soap  into  a  300  c.c.  flask,  add  50  ex.  of 
alcohol,  an  excess  of  N  10  stearic  acid  in  alcohol,  a  few  drops 
of  phenolphthalein  solution :  connect  with  a  reflux  condenser  and 
place  the  whole  on  a  water  bath  for  half  an  hour.  The  stearic  acid 
should  constantly  be  in  excess,  indicated  by  the  solution  remaining 
colorless.  The  excess  of  Acid  is  determined  by  means  of  N/io 
alcoholic  KOH,  the  difiference  is  the  amount  required  to  combine 
with  the  total  free  alkali  in  the  2  grammes  of  soap  taken. 

I  c.c.  N/io  Acid  is  the  equivalent  of  .00397  gramme  Caustic 
Soda  or  .00526  gramme  Sodium  Carbonate. 

Should  it  be  necessary  to  determine  what  quantity  of  the  above 
is  free  caustic  alkali  and  what  quantity  is  carbonated,  Devine's 
Method  provides  that  a  second  determination  similar  to  the  first 
be  started,  and  having  calculated  the  total  alkali  from  the  first  de- 
termination as  sodium  carbonate  add  barium  chloride  to  precipitate 
the  alkali,  heat  a  few  minutes  and  after  adding  phenolphthalein 
titrate  with  N/io  stearic  acid.  This  figure  represents  the  c.c.  re- 
quired to  neutralize  the  caustic  alkali  in  the  soap  and  the  difference 
between  this  and  the  total  alkali  will  correspond  to  the  carbonate. 

Refractive  Index  of  Fatty  Acids. — The  determination  of  the  re- 
fractive index  of  the  fatty  acid  often  gives  valuable  information 
with  reference  to  the  origin  of  the  fat  employed  in  making  the  soap. 
This  determination  is  easily  made  if  a  refractometer  is  at  hand. 

More  tests  could  be  applied  by  the  pharmacist  to  enable  him  to 
differentiate  genuine  and  spurious  olive  oil  soaps :  The  above  in 
addition  to  being  sufficient  are  simple,  accurate  and  easily  performed 
and  should  therefore  be  considered  for  inclusion  in  the  pharma- 
copoeia. 


REGISTRATION  OF  THE  PHILADELPHIA  COLLEGE  OF 
PHARMACY  IN  NEW  YORK. 

By  John  Uki  Li.oyd,  Phak.  M. 

"  At  a  meeting  of  the  board  of  reg'ents  of  the  L^nivcrsity  of  the 
State  of  New  York  held  December  12th,  last,  the  registration  of 
the  Philadelphia  College  of  Pharmacy  was  rescinded.  ...  As 
the  matter  now  stands,  a  graduate  of  the  Philadelphia  College  of 
Pharmacy  is  not  recognized  under  the  laws  of  New  York  State  as 
a  graduate  in  ])harmacy,  but  must  take  an  additional  year  at  some 
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'  registered  '  college  before  he  may  appear  before  the  board  of  phar- 
macy in  this  State  for  examination.  .  .  .  While  the  rescinding 
of  the  registration  of  the  Philadelphia  College  of  Pharmacy  by  the 
New  York  regents  was  consummated  as  long  ago  as  December,  the 
Circular  has  refrained  from  saying  anything  about  it,  until  it  could 
go  into  the  matter  thoroughly,  and  it  believes  that  the  article  given 
in  its  new  columns  this  month  will  be  really  news  to  a  large  majority 
of,  if  not  practically  all,  its  readers.  That  it  will  be  read  with  a 
variety  of  emotions  by  druggists  throughout  the  country,  we 
cannot  doubt ;  for  even  if  no  one  else  were  affected,  the  thousands 
of  graduates  of  the  Philadelphia  college  scattered  throughout  the 
country — teachers,  board  members,  heads  of  large  manufacturing 
and  wholesale  establishments,  physicians,  leading  druggists  and 
citizens,  authors  and  editors — will  learn  of  the  situation  in  which 
their  alma  mater  finds  herself,  with  sorrow,  resentment,  misgivings 
or  otherwise,  as  the  matter  chances  to  strike  them.  Some  there 
will  be — indeed  we  happen  to  know  that  some  there  are — who  will 
long  for  a  return  to  the  good  old  days  of  the  college  when  entrance 
requirements,  while  perhaps  not  so  high  as  at  present,  were  really 
what  they  seemed,  when  the  diploma  was  a  true  label  for  the  grad- 
uate, when  thoroughness  was  paramount,  and  when  theatrical  show 
was  taboo." — Druggists'  Circular,  Editorial,  April,  1913. 

The  decision  of  the  board  of  regents  of  New  York,  as  outlined 
in  the  above  fragment  of  an  editorial  in  the  long-established  Drug- 
gists' Circular  of  New  York  City,  together  with  the  detailed  article 
on  the  subject  in  the  same  number  of  the  Circular,  will  strike  the 
majority  of  the  pharmacists  of  America  a  stunning  blow.  Whilst 
the  different  Boards  of  Pharmacy  and  Medicine  have  been  sup- 
pressing many  institutions,  more  or  less  prominent,  regardless  of 
their  professional  affiliations  or  ideals,  and  as  a  rule,  basing  their 
action  upon  what  in  the  opinion  of  many,  was  mere  "  theatrical 
show  in  education  "  as  a  standard  of  excellence,  those  concerned  in 
the  greater  institutions  have  seemingly  felt  little  interest  in  the 
matter.  As  a  parallel  to  this,  one  may  well  turn  to  ^sop,  and  read 
the  fable  of  the  blacksmith  and  the  lion.  Note  how  the  lion  sub- 
mitted to  the  paring  of  his  claws  and  the  extraction  of  his  teeth, 
one  by  one,  and  then  see,  in  the  end,  how  the  great  beast,  rendered 
harmless  and  defenseless,  was  treated  by  his  adroit  antagonist. 

Men  there  are  who  will  say  that  the  examining  boards  of  the  dif- 
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ferent  states  are  not  antagonistic  to  the  development  of  pharmacy, 
or  to  the  advancement  of  medicine.  There  are  other  men,  how- 
ever, who  believe  that  the  ultimate  aim  of  it  all  is  class  legislation, 
that  will  permit  entrance  into  professional  life,  only  to  the  sons  of 
the  rich,  and  that  will  forever  prohibit  any  opportunity,  in  a  profes- 
sional direction,  to  less  fortunate  people. 

Let  us  consider  some  of  the  conditions,  as  exemplified  in  the 
text  that  heads  this  article,  and  as  described  in  the  extracts  from 
the  editorial  in  the  Druggists'  Circular.  The  Philadelphia  College 
of  Pharmacy  is  among  the  ver>'  first,  if  not  the  first,  of  the  pharmacy 
educational  institutions  in  America.  Since  1825  its  journal,  the 
American  Journal  of  Pharmacy,  has  been  ably  edited  by  men 
irreproachably  qualified  in  pharmacy,  chemistry,  botany  and  allied 
sciences.  Under  such  auspices  the  college  has  been  a  record  breaker 
as  an  educator  of  American  pharmacists.  Indeed,  we  would  chal- 
lenge any  man  to  find  a  location  in  America  not  graced,  and  well 
graced,  with  a  graduate  of  this  college.  From  this  institution  have 
gone,  in  liberal  numbers,  teachers  for  all  other  pharmacy  colleges, 
and  we  question  if  there  be  in  all  America  a  college  of  pharmacy 
that  has  not  in  its  faculty  at  least  one  who  has  not  taken  his  diploma 
from  the  Philadelphia  College  of  Pharmacy.  Its  faculty  has  ever 
been  the  very  bone  and  sinew  of  the  American  Pharmaceutical  As- 
sociation. To  merely  mention  her  graduates  who  have  reached 
prominence  in  the  pharmaceutical  business  and  educational  world, 
would  be  to  fill  this  page  with  a  list  of  names.  The  authors  of  the 
great  United  States  Dispensatory,  from  its  very  beginning,  have 
been  professors  in  the  Philadelphia  College  of  Pharmacy,  and  when 
that  admirable  work,  the  National  Dispensatory,  appeared,  the 
pharmacy,  chemistry  and  IxDtanical  portions  were  from  the  pen  of 
that  wheelhorse  of  American  pharmacy,  John  M.  Maisch.  Tlie  first 
conspicuous  work  on  pharmacy  published  in  this  country,  over  half 
a  century  ago,  was  written  by  Professor  Parrish,  almost  the  founder 
of  the  Philadelphia  College  of  Phamiacy,  while  the  works  of  Pro- 
fessor Sadtler,  the  author-clicniist.  show  him  to  have  been  one  of 
the  most  renownefl  of  the  profession.  From  the  days  of  these  great 
men,  to  the  present  time,  the  illustrious  record  of  the  Philadelphia 
College  of  Pharmacy  has  been  conspicuous,  the  latest  publications 
being  the  prodigious  work  of  Professor  Joseph  P.  Remington,  the 
present  Chairman  of  the  Revision  Committee  of  the  Pharmacopoeia 
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of  the  United  States,  and  the  recently  revised  "  Text  Book  of  Botany 
and  Pharmacognosy,"  by  Professor  Henry  Kraemer,  the  most  com- 
plete and  authoritative  work  known  to  us  on  this  subject. 

The  classes  of  the  Philadelphia  College  of  Pharmacy  have  ever 
been  kept  filled  by  reason  of  the  unquestioned  capacity  of  the 
Faculty.  As  the  graduates  passed  from  state  to  state,  and  have 
been  distributed  in  every  section  of  our  country,  they  have  main- 
tained, to  this  very  day,  their  positions  equally  with  the  graduates 
of  any  other  teaching  institution  in  the  land.  Now  comes  the  irony 
of  fate.  With  the  marvellous  history  that  we  have  thus  briefly  and 
very  incompletely  sketched,  extending  over  nearly  a  century  to  the 
present  time,  with  its  work  of  the  present  year  and  that  planned  for 
the  next,  with  an  unimpeachable  equipment  for  teaching,  and  a 
building  in  which  every  department  is  modern  and  up  to  date,  this 
great  institution  now  stands  publicly  discredited  in  one  of  our 
states,  as  explained  in  the  editorial  of  the  Druggists'  Circular. 

The  cause  for  this  untoward  state  of  affairs  seems  to  lie  simply 
in  a  difference  of  opinion  between  the  officers  of  the  Philadelphia 
College  of  Pharmacy  and  the  New  York  Board  of  Regents,  as  to 
just  what  constitutes  the  necessary  entrance  requirements  that  give 
to  an  institution  the  best  opportunity  of  serving  a  young  man  who 
comes  to  her  doors,  and  through  him  the  people,  in  the  direction 
of  pharmacy.  In  this  process  of  reasoning,  others  as  well  as  the 
Philadelphia  College  of  Pharmacy,  believe  that  the  end  reaction  is 
more  important  than  are  the  preliminary  details. 


WHAT  THE  ATMOSPHERE  IS  MADE  OF.^ 

SIR  WILLIAM  RAMSAY  IN  LOWELL  INSTITUTE  LECTURES 

GIVES  INTIAIATE  HISTORY  OF  THE  DISCOVERY  OF 

THE  GASEOUS  COMPONENTS  OF  AIR. 

By  John  Ritchie,  Jr. 

If  the  Lowell  Institute  lectures  on  the  gases  of  the  atmosphere, 
by  Sir  William  Ramsay,  had  done  nothing  more  than  show  to  the 
American  public  the  simple  and  sterling  character  of  the  man  and 
the  extraordinary  wealth  of  resource  in  expedient  at  his  command, 
they  would  have  been  well  worth  the  giving.  But  they  did  much 
more,  for  besides  the  academic  story  of  discoveries  that  have  made 
^Reprinted  from  Science  Conspectus,  Vol.  iii,   (1912),  pp.  14-18. 
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their  mark  upon  the  chemical  world,  there  was  the  constant  run- 
ning tire  of  comment  by  one  intimate  with  every  detail  in  the  long 
and  complicated  processes.  How  interesting,  for  example,  in  the 
naming  of  neon,  to  learn  that  it  was  the  young  son  of  Sir  William, 
home  on  a  vacation  from  school,  who  strolling  into  the  laboratory 
learned  of  the  discovery  of  the  gas.  "And  is  it  truly  new?"  he 
queried,  and  on  being  assured  that  it  was,  he  said,  "  Why  not 
call  it  Novum?"  The  Latin  terminology  was,  however,  not  of  the 
customary  order,  so  the  Greek  was  called  into  requisition  and 
"  Neon  "  it  became. 

The  lecturer  took  to  his  country  most  of  the  credit  for  discoveries 
with  reference  to  the  atmosphere,  noting  that  Britain  is  proverbially 
ruler  of  the  seas ;  that  she.  in  the  opinion  of  many  is  acquiring  too 
great  dominion  over  the  land  and  in  the  third  element,  air,  "  all  but 
one  of  the  important  [chemical]  discoveries  were  made  by  English- 
men." 

In  his  introductory  lecture  Sir  William  gave  a  short  history 
of  the  chemistry  of  air  and  displayed  in  it  some  of  his  philological 
lore,  telling  his  hearers  that  gas  and  ghost  are  kindred  words,  gust 
being  another  relative,  indicative  of  the  fancied  relations  between 
air  and  the  spirit  or  life.  "  Gas  is  a  made  word,"  said  the  lecturer, 
"  and  is  common  to  modern  languages,  while  another  such  manu- 
facture, '  blast '  Vv'as  coined  in  expression  of  the  life  of  the  stars. 
But  since  stars  have  no  life  from  man's  point  of  view,  it  has  not 
come   into    familiar   use." 

The  historical  story  was  a  very  interesting  one,  pivoting  on  the 
old  "  phlogiston,"  which  became  a  catch-all  for  the  explanation  of 
obscure  phenomena.  Phlogiston  was  that  which  substances  lost 
in  various  processes  of  burning.  The  scum  of  melted  lead — now 
known  to  be  lead  oxide — was  made  by  phlogiston  and  if  removed 
the  lead  was  dephlogisticated.  Air  might  likewise  be  dephlogisti- 
cated,  and  as  this  material  was  added  or  removed  the  intricate 
phenomena  resulted. 

The  four  elements  of  the  ancients,  fire,  water,  earth  and  air, 
with  contrasted  qualities,  individually  and  in  pairs,  persisted  till 
the  fifteenth  or  sixteenth  centuries.  Earth  was  cold  and  dry;  air, 
hot  and  moist;  water,  cold  and  wet,  and  fire,  hot  and  dry.  Boyle 
in  the  early  sixteen  hundreds;  Mayow,  born  during  the  life  of 
Boyle,  but  quiet  and  practically  unnoticed  and  Stephen  Hales, 
worked  each  diligently  as  chemists,  considering  all  gases  to  be  air 
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and  having  no  other  notion.  Mayow  found  out  that  air  has 
"  nitro-aereal  particles  "  and  "  mephitic,"  and  Hales  discovered  that 
a  great  deal  of  gas  can  be  derived  from  small  quantities  of  solids. 
He  distilled  many  things  in  his  laboratory,  including  what  are 
modern  products;  he  saw  that  air  is  a  chaos  of  elastic  and  inelastic 
things,  but  he  failed  to  catch  the  import  of  his  discoveries.  Thus 
far  everything  had  been  hypothetical,  there  was  no  standard  used 
and  phlogiston  was  ready  at  every  turn  to  account  for  strange 
results. 

Joseph  Black  was  the  first  real  discoverer;  he  brought  into  re- 
quisition delicate  scales,  and  came  upon  the  idea  of  changed  chemi- 
cal condition  later  developed  into  "  conservation  of  matter."  An 
experiment  with  magnesia  was  repeated  by  the  lecturer  in  much  the 
same  form  as  worked  by  Black,  in  which  after  decomposition,  the 
magnesia  was  reconstructed.  Black's  pupil,  Rutherford,  born  in 
1749,  took  for  his  thesis  the  quantities  of  a  cold,  fixed  air,  which 
was  really  an  investigation  into  the  nature  of  the  residual  gases 
after  certain  kinds  of  experiment. 

It  was  Priestley,  born  in  1733,  who  discovered  oxygen,  and  he 
had  such  confidence  in  its  life-giving  qualities  that  he  inhaled  it, 
looking  forward  to  the  time  when  others  might  avail  themselves 
of  the  luxury,  "  which  till  now  has  been  enjoyed  only  by  two  mice 
and  myself."  Then  came  Lavoisier,  who  first  mentions  nitrogen 
under  the  name  it  still  has  with  the  French,  azote,  he  determining 
that  there  are  four  kinds  of  air,  common  air,  pure  air,  which  is 
indeed  oxygen,  azotic  gas  and  fixed  air,  which  is  carbonic  acid 
gas.  He  had  really  the  mystery  of  the  air  within  his  grasp,  and 
produced  hydrogen  from  water,  but  in  the  very  last  of  his  many 
memoirs  defended  phlogiston. 

The  general  historical  story  ended  with  Cavendish,  quiet  and 
retiring,  almost  unknown  save  in  very  limited  circles,  who  dis- 
covered the  composition  of  water.  He  maintained  the  idea  of 
phlogiston  although  the  lecttirer  showed  that  he  did  so  from  the 
desire  to  speak  to  his  contemporaries  in  current  phraseology  rather 
than  on  account  of  belief  in  it.  He  did  question  to  himself  the 
validity  of  this  curious  substance  and,  had  he  used  the  chemical 
balance  in  his  experiments,  would  undoubtedly  have  discarded  it 
altogether.  He  plainly  states  that  where  there  is  phlogiston  there 
is  always  water  and  suggests  that  it  may  be  the  water  that  is  ef- 
fective.    He  worked  largely   for  his  own  pleasure  and  was  not 
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quick  to  make  public  his  discoveries.  He  did  accomplish,  however, 
most  remarkable  things,  some  of  them  in  other  fields.  He  ac- 
cumulated facts  which  were  accurate  quantitatively ;  for  example, 
that  there  is  1-120  of  the  air  that  will  not  combine,  a  figure  that 
today,  one  hundred  and  thirty-five  years  later,  is  set  at  1-84.  He 
computed  the  density  of  the  earth,  arriving  at  the  figure  5.4  with 
water  for  the  standard,  and  more  than  a  century  of  observation, 
measurement  and  computation  has  changed  only  the  decimal  places, 
the  accepted  constant  being  now  S-S777- 

The  work  that  this  man  did  was  wonderful  whether  taken  in 
quantity  or  quality.  He  worked  a  great  deal  with  the  air,  he 
analyzed  it  for  sixty  days  and  in  many  places,  he  showed  its  con- 
stant composition  and  really  paved  the  w^ay  for  the  discovery  of 
argon.  One  series  of  experiments  was  made  to  find  out  when 
a  quantity  of  air  was  diminished  by  phlogistication,  where  the  miss- 
ing air  went  to. 

How  argon  came  to  be  discovered  was  one  of  the  most  charming 
of  the  series  of  lectures,  for  here  Sir  William  Ramsay  spoke  of 
his  relations  with  Lord  Rayleigh  and  drew  a  pen  picture  of  this 
distinguished  and  broad  minded  investigator,  whose  experiments  in 
determining  the  relative  weights  of  oxygen  and  hydrogen  led  first 
to  publications  from  1882  till  1893,  the  last  year  seeing  a  comparison 
between  oxygen  and  nitrogen;  next  to  the  request  to  the  members 
of  the  Royal  Academy  for  suggestions,  and  last,  to  a  meeting  with 
Ramsay.  Rayleigh  had  been  working  out  the  comparative  densities 
of  the  gases  and  to  check  his  observations  he  made  use  of  gas 
produced  in  a  number  of  difi'erent  ways.  He  had  oxygen  from 
three  dift'erent  sources  and  found  an  agreement  in  the  weights  be- 
tween them,  but  nitrogen  when  derived  from  ammonia  he  found 
to  be  lighter  than  when  taken  from  the  atmosphere. 

At  this  juncture  Ramsay  suggested  to  Lord  Rayleigh  that  the 
repetition  of  some  of  Cavendish's  old  experiments  might  give  a 
clue  to  the  mystery,  and  Rayleigh  said,  "  Try  it  out  yourself."  The 
experiments,  which  were  repeated  on  the  platform,  developed  a 
method  of  consuming  the  nitrogen  from  ordinary  air.  The  oxy- 
gen was  first  removed,  then  any  traces  of  water  and  then  again 
a  trap  was  laid  for  any  remaining  oxygen.  'i"he  nitrogen  that  was 
left  was  forced  through  chips  of  magnesium  and  was  more  or 
less  consumed.  At  first  there  was  a  sinii)le  device  for  returning 
the  nitrogen  again  and  again  to  the  magnesium  and  later  automatic 
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methods  were  devised  which  would  effect  this  end  till  it  was  con- 
sumed. Means  of  testing  were  always  possible  and  the  speaker 
showed  how  in  the  successive  devices  there  were  improvements. 
It  was  evident  after  a  while  that  there  w^as  an  unconsumed  residue, 
and  this  was  argon. 

Incidentally  the  lecturer  told  that  he  had  taken  magnesium 
for  the  selective  material  from  the  fact  that  in  the  old  experiment 
when  it  was  burned  in  a  close  crucible  there  was  the  odor  of 
ammonia  showing  combination  with  the  nitrogen  of  the  air.  In  the 
later  experiments,  a  mixture  of  lime  and  magnesium  has  been 
substituted  for  the  magnesium  chips.  He  noted  that  when  the 
experiments  were  under  way  the  announcement  of  the  offering  of 
the  prize  from  the  Hodgkins  fund  in  the  possession  of  the  Smiths- 
onian Institution  was  made.  He  spoke  of  this  to  Lord  Rayleigh, 
suggesting  to  him  to  try  for  it,  but  the  latter  would  do  nothing  by 
himself  and  made  Ramsay  take  common  cause  with  him. 

In  August,  1894,  the  announcement  of  the  discovery  of  the  new 
gas  was  made  to  the  British  Association.  Sir  Oliver  Lodge  was 
present  and  said,  "  These  young  men  have  discovered  something 
that  is  new ;  have  they  also  discovered  its  name  ? "  A  name 
was  therefore  sought,  and  since  the  gas  was  inert,  the  text,  "  Why 
stand  ye  here  all  the  day  "idle?"  was  suggested.  Argon  is  the 
neuter  of  the  Greek  word,  idle,  in  this  phrase. 

The  argon  story  of  Sir  William  Ramsay,  quietly  and  modestly 
told,  was  a  key  to  the  supreme  scientific  character  of  this  leader 
in  chemistry,  for  it  showed  his  resources  as  well  as  his  patient 
care  and  industry  in  trying  thousands  of  experiments  and  one  could 
see  the  acute  inventive  mind  working  all  the  time  to  evolve  new 
processes  or  simplify  and  perfect  those  already  known. 

One  fact  that  puzzled  the  discoverers  of  argon  was  the  fact 
that  its  spectrum  was  subject  to  variations,  and  these  were  so 
curious  that  it  was  suggested  that  here  might  be  a  triad  of  gases 
and  the  names,  Anglium,  Scotium  and  Hibernium  were  even  sug- 
gested for  them.  But  the  investigators  worked  on  trying  for  results 
instead  of  anticipating  them  by  processes  of  guessing.  How  to  get 
more  argon,  how  best  to  produce  it  and  with  what  substance 
would  it  combine  were  the  lines  of  research.  First  of  all,  typical 
animal  and  vegctaljlc  sources  were  tested  to  see,  of  course,  whether 
some  substance  richer  in  argon  than  the  atmosphere  coukHie  found. 
Mineral  waters  were  also  tried  and  it  was  finally  concluded  that 


Am.  Jour.  Pliarm. 


260  What  the  Atmosphere  is  Made  of.       { ^""i.fne.'iuw! 

argon  is  a  component  not  of  the  atmosphere  alone  but  is  contained 
in  various  earthy  products. 

With  reference  to  the  combination  of  argon  with  other  sub- 
stances, the  possible  range  was  carefully  tried  out.  The  speaker 
named  a  score  of  active  agents  to  which  it  was  inert,  the  line  was 
passed  where  gold  is  no  longer  resistant  to  change  and  then  the 
limit  for  platinum.  Argon  was  not  affected  by  electric  sparking 
nor  by  fluorine,  which  is  of  great  activity  in  making  combinations. 
Then  the  fierce  energy  of  the  electric  arc  was  tried  and  at  the 
other  end  of  the  thermal  scale,  liquid  air.  From  all  of  these  tests 
argon  emerged  unchanged  and  undiminished  and  the  distinguished 
lecturer  said,  in  concluding  this  part  of  his  series  of  topics,  "  It 
may  be  possible  to  make  a  combination  with  argon,  but  in  the  light 
of  knowledge  to-day  it  is  difficult  to  see  how  it  can  be  done."  The 
making  of  argon  was  one  of  the  experiments  of  the  evening  of  this 
lecture. 

The  story  of  helium  was  begun  by  Sir  William  at  a  number 
of  different  points.  First  there  was  related  an  outline  of  what 
was  done  by  Doctor  Hillebrand  of  the  United  States  Geological 
Survey,  who  in  heating  some  of  the  compounds  of  uranium — a 
rare  element — found  a  gas  whose  spectrum  was  unknown  to  him. 
Janssen,  the  great  French  astronomer,  during  the  solar  eclipse  in 
India,  obtained  wnth  the  comparatively  new  spectroscope  a  spectrum 
having  a  bright  yellow  line.  The  great  English  spectroscopists 
tried  to  place  this  and  finally  the  world  came  to  the  realization  that 
it  was  a  new  gas  and  it  was  named  helium.  Sir  William  Ramsay 
secured  from  Doctor  Hillebrand  some  specimens  of  his  mineral, 
cleveite,  for  experiment  and  soon  saw  that  the  spectrum  w^as  not 
that  of  sodium  which  also  has  a  bright  yellow  line.  Taking  it  to 
Sir  William  Crookes,  who  was  better  fitted  out  with  spectroscopic 
apparatus,  the  latter  viewed  the  spectrum  and  ]:»ronounced  it  to  be 
that  of  helium,  then  first  identified  from  earthy  materials.  The 
next  thing,  of  course,  was  to  find  out  by  what  it  could  be  produced 
in  larger  quantities.  "  The  proverbial  needle  in  the  haymow  was 
simplicity  itself,"  said  the  lecturer,  "  compared  with  this  task,"  and 
the  outlining  of  what  was  done  in  the  research  is  testimony  to  the- 
splendid  resources  of  the  great  Fnglishnian.  or  rather  Scotchman. 
The  British  Museum  was  ransacked  for  minerals  and  about  two 
hundred  Hkcly  samples  were  taken.  These  were  subjected  to  tests, 
but  no  new  spectrum  resulted;  then  the  gases  of  mineral  waters 
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were  tried  and  even  the  volcanic  gases  of  Iceland,  to  which  country 
Sir  William  journeyed  on  his  quest.  Meteorites  were  heated  and 
a  great  range  of  such  experiments  tried,  but  all  without  avail. 
"  And  all  this  time,"  said  the  lecturer,  "  it  was  ail  about  us  in  the 
commonest  thing  we  had,  the  air."  This  was  in  1896  and  the  means 
which  were  to  put  the  great  results  into  the  hands  of  the  investi- 
gators were  just  coming  into  reach  of  scientific  men.  This  was 
liquid  air,  and  by  way  of  return  for  courtesies  of  the  laboratory 
the  first  litre  of  this  product  made  by  an  Englishman  in  a  new  way 
was  sent  to  Sir  William.  The  relation  of  this  to  the  discovery  was 
that  cocoanut  charcoal  has  an  extraordinary  appetite  for  gas  and 
the  colder  it  becomes  the  more  gas  it  will  absorb.  Charcoal  chilled 
to  the  very  low  figure  of  the  temperature  of  liquid  air  does  select 
from  mixtures  of  gases  in  contact  with  it  all  of  those  then  known 
to  be  in  the  air  excepting  helium.  This  gas  was  not  absorbed  in 
such  processes  and  the  scientists  collected  it  in  sufficient  quantity 
for  the  determination  of   its   various   chemical   constants. 

Gaps  in  the  rhythmic  order  of  qualities  as  shown  by  the  tabula- 
tions of  chemical  elements  furnished  the  suggestion  that  there 
were  missing  elements  and  the  low  temperatures  of  liquid  air  and 
hydrogen  furnished  a  means  of  separating  them  from  their  com- 
panions. In  a  rough  way  the  process  may  be  explained  by  the 
different  temperatures  at  which  the  different  gases  liquefy  or 
freeze.  One  gas  will  become  liquid  while  another  is  still  a  gas,  or 
freeze  while  its  companion  is  a  liquid.  The  gas  can  be  pumped  out 
or  the  liquid  drawn  off,  while  the  second  gas  remains  in  different 
condition. 

The  litre  of  liquid  air  that  was  received  by  Sir  William  was  used 
largely  for  amusement,  the  scientists  literally  playing  with  the 
strange,  new  material.  When  it  was  nearly  all  gone,  scientific  tests 
were  suggested  and  the  familiar  treatments  were  given  it.  It  was 
found  that  the  residue  had  a  higher  weight  than  the  normal  one 
for  argon.  From  this  circumstance  there  came  the  separation  of 
krypton,  so  called  because  it  had  been  hidden. 

Of  course  with  the  increasing  ease  with  which  liquid  air  could 
be  obtained  such  experiments  were  repeated  and  it  was  noticed 
that  even  with  the  krypton  taken  out,  there  was  always  a  bubble 
of  residue.  This  was  tested  in  the  ways  known  to  chemists ;  the 
spectrum  showed  that  it  was  still  a  different  gas  and  xenon,  the 
stranger,  was  produced.     It  was  the  separation  of  the  gases  by 
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means  of  their  different  vaporizing  points  that  was  now  UseU  in 
the  discoveries.  Xenon  proved  to  be  the  heaviest  gas  then  known, 
sixty-six  times   the  weight  of   hydrogen. 

At  this  time,  in  1898,  the  business  of  Hquefying  air  assumed 
relatively  great  magnitude,  and  the  investigators  in  London  were 
able  to  acquire  a  considerable  quantity — fifteen  litres — of  argon. 
This  was  treated  in  the  various  ways  that  had  been  evolved  in 
previous  experiments  and  from  it  was  produced  or  rather  separated 
a  light  gas  with  red  spectrum.  This  was  neon.  Still  more  recently 
through  the  ability  to  get  larger  quantities  of  argon,  it  has  been 
possible  to  gather  as  much  as  120  cubic  centimetres  of  neon.  This 
has  been  tested  in  all  the  ways  known  to  chemistry  of  today  to 
determine  whether  still  other  gases  are  in  combination  with  it,  but 
it  has  resisted  separation  so  that  the  discussion  in  this  direction 
seems  to  be  finished. 

Although  it  would  seem  as  if  here  would  be  the  end  of  the 
story  of  gases  in  the  atmosphere,  the  final  lecture  brought  out 
the  fact  that  still  another  remained,  which  in  due  sequence  of  in- 
vestigation and  discoveries,  was  found  and  its  characters  deter- 
mined. This  was  niton,  so-called  because  when  frozen  it  shines. 
The  story  was  one  that  took  up  the  investigations  in  the  matter 
of  radio-activity.  It  is  known  that  electricity  may  be  gathered  high 
in  the  air  and  its  source  was  always  a  mystery.  It  is  now  known 
that  it  is  formed  by  the  decomposition  of  the  gases.  The  radio- 
activity story  led  up  to  the  showing  that  there  is  a  radium  emana- 
tion which  has  certain  peculiarities  and  relationships  in  a  curious 
group  of  activities.  This  is  now  known  to  be  a  gas  and  a  con- 
stituent of  air.  Its  presence  was  suspected  at  last  through  a  gap 
in  the  chemical  tabulation  of  elements.  Hydrogen  was  suspected 
of  being  possibly  in  combination  with  something;  the  temperature 
of  the  combination  was  lowered ;  there  was  a  process  of  solidifica- 
tion at  a  temperature  at  which  hydrogen  was^  still  unfrozen,  the 
latter  was  pumped  out  and  the  residue  examined.  Thus  the  gas 
niton  was  found,  an  unstable  one,  it  would  seem,  for  the  members 
of  the  radium  group  of  substances  arc  continually  parting  with 
atoms  or  electrons  and  becoming  other  members  of  the  group. 
Helium  and  electrons  are  alternates  in  this  loss,  which  is  a 
phenomenon  giving  rise  to  new  concepts  in  chemistry. 
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PROGRESS    IN    PHARMACY. 

A  Quarterly  Review  of  Some  of  the  Literature  Relating  to 
Pharmacy  and  Materia  Medica. 

By   John    K.    Thum^    Ph.G.,    German    Hospital,    Philadelphia,    Pa. 

Aconite  Alkaloids. — Schulze  and  Ijiertiing  (Arcliw  der 
Pharm.,  1913,  8)  have  carried  out  an  exhaustive  study  of  the  alka- 
loids of  Acomtum  Lycoctoiiuin.  The  two  bases  of  the  plant  were 
termed  lycaconitine  and  myoctinine.  By  hydrolysis  of  either  alka- 
loid by  means  of  hydrochloric  acid  a  new  alkaloid  is  obtained,  to 
which  the  name  anthranoyl-lycoctonine  has  been  given.  The  new 
alkaloid  is  very  fluorescent  in  either  alcoholic  or  ethereal  solution. 

Adulterated  Gentian. — Tschirch,  upon  an  examination  of 
some  samples  of  powdered  gentian,  found  that  they  were  adulter- 
ated wdth  yellow  dock  and  blunt  leaved  dock,  mountain  rhubarb, 
almond  shells  and  barley  bran.     (Sclncei:::.  JVoch.  Cliciii.  Pharm.) 

An  Austrian  Investigation  of  Commercial  Digitalis 
Preparations. — In  a  recent  paper  Weis  of  Vienna  reviews  some 
of  the  methods  for  the  physiologic  standardization  of  digitalis.  In 
his  investigation  of  commercial  "  ready-made  "  tinctures  he  used 
the  frog  heart  method  as  described  by  Hale  in  Hygienic  Laboratory 
Bulletin  74.  He  found  these  tinctures  to  be  fifteen  times  less 
active  than  the  tinctures  made  from  good  leaves  in  accordance  with 
the  directions  of  the  Austrian  Pharmacopoeia.  He  also  states  that 
the  pharmacist  would  fulfil  his  obligations  to  the  physician  and 
patient  much  better  if  he  would  prepare  tinctures  himself  instead  of 
dispensing  those  made  by  manufacturing  houses.  {Jour.  A.  M. 
A.,  1913.) 

A  New  Alkaloid. — Bridel  {Zcit.  Alb^.  Ocst.  ApotJi.  Verein, 
191 3,  603)  has  isolated  an  alkaloid  from  the  rhizome  of  Menyanthes 
trifoUata,  which  he  terms  meliatine.  It  is  Isevorotatory,  and  is 
soluble  in  water,  alcohol,  and  acetone.  It  melts  at  223°.  Its  for- 
mula is  C45H22O0.     {Chemist  and  Druggist,  Mar.  15,  1913.) 

A  New  Alkaloid  from  Pilocarpus. — According  to  Hcger  and 
Rogues  if  a  mixture  of  all  the  alkaloids  from  Pilocarpus  micro- 
phyllus  be  changed  into  nitrates  or  chlorides,  and  these  recrystal- 
lized,  the  bases  remaining  in  tlic  mother-liquid  can  be  made  bv 
fractional  precipitation  to  give  a  new  alkaloid,  to  which  the  name 
carpilline  has  been  given.  This  alkaloid  is  dextrogyrate,  and  a 
weak  mono-acid  base  with  the  formula  CioHigOsNg. 
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An  Opium  Glucoside. — Glucosides  closely  resembling  alka- 
loids, which  have  been  termed  glyco-alkaloids,  are  known,  such  as 
solanin  and  achillein.  A  similar  body,  although  not  occurring  natu- 
rally-in  opium,  can  be  formed  by  treating  morphine  in  soda  solution 
with  aceto-bromglucose  in  acetone  solution.  The  resulting  gluco- 
side is  crystallized  from  50  per  cent,  alcohol,  and  forms  bitter  tasting 
needles  of  the  formula  Ci-Hi8NO;(QHii05H20.  {Chem.  and 
Druggist,  Mar.  15,  1913.) 

Bacterial  Vaccine  Therapy:  Its  Indications  and  Lijiiita- 
tions. — Under  the  foregoing  title  a  special  article  is  appearing  in 
the  Jour.  A.  M.  A.,  continued  from  week  to  week,  that  is  of  much 
interest  and  could  be  read  with  much  profit  by  pharmacists  in 
general. 

Belladonna  Cultivation  in  California. — Two  crops  of 
leaves  were  harvested  last  year;  the  leaves  contained  considerable 
stems,  but  the  percentage  of  alkaloids  present  was  much  higher 
than  official  requirements,  some  being  as  high  as  0.84  per  cent.,  the 
official  minimum  being  0.30  per  cent.  The  shipment  of  belladonna 
from  California  was  the  first  in  the  history  of  this  countr}-.  (Pacific 
Druggist.) 

"  Big  Business  "'  and  Science. — Under  the  foregoing  title  an 
editorial  in  the  Journal  of  the  A.  M.  A.  has  this  to  say:  "Much 
has  been  written  on  how  science  and  commercial  industries  (espe- 
cially chemical  industries)  have  been  of  nmtual  aid  in  Germany, 
and  regrets  have  been  expressed  that  alliances  of  this  nature  are 
not  more  frequent  in  the  United  States.  Physicians  seeking  for 
impartial  accounts  of  new  drugs,  however,  often  have  occasion  to 
wish  that  many  of  the  communications  wdiich  appear  in  German 
medical  journals  had  been  written  by  those  less  dependent  on  man- 
ufacturers. How  little  the  big  German  chemical  interests  hesitate 
to  sacrifice  science  for  the  sake  of  '  business,'  moreover,  is  strikingly 
illustrated  by  a  remark  of  Ostwald,  a  man  who  has  probably  done 
more  for  both  German  science  and  chemical  industry  than  any  other 
one  living.  Ostwald  for  many  years  has  been  endeavoring  to  se- 
cure the  establishment  of  an  international  institute  of  chemistry, 
one  of  the  functions  of  which  is  to  be  the  maintenance  of  a  card 
index  of  all  the  discoveries  in  chemistry  so  that  an  investigator 
anywhere  in  the  world  can  have  instant  access  to  everything  which 
has  been  written  on  a  particular  subject  in  which  he  may  be  in- 
terested. Violent  opposition  to  this  scheme,  according  to  Ostwa'd, 
has  developed  on  the  part  of  the  big  chemical  houses  of  Germany, 
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the  reason  apparently  being  that  these  houses  have  established  such 
catalogues  for  their  own  use,  the  possession  of  which  gives  them 
great  advantages  over  the  smaller  houses  in  cases  of  patent  litiga- 
tion, etc.  Ostwald  says,  however,  that  such  an  institute  will  be 
founded  '  in  Belgium,  or  in  France,  or,  what  is  most  probable,  in 
America.' 

"  Will  America  prove  itself  worthy  of  this  expression  of  con- 
fidence ?  "  and  the  editorial  goes  on  to  say  that  it  depends  altogether 
on  the  strength  of  the  scientific  as  compared  to  the  commercial 
spirit. 

Enlightened  Stand  of  a  Mail-Order  House. — The  Journal 
of  the  American  Medical  Association  in  a  recent  number  comments 
favorably  on  the  action  of  a  large  western  mail-order  house  in  dis- 
continuing the  sale  of  "  patent  medicines."  In  their  new  catalogue 
the  company  tells  its  patrons  why  it  no  longer  lists  secret  prepara- 
tions.    Explanatory  of  its  attitude  in  the  matter  it  says  in  part : 

"  Many  of  our  customers  will  be  surprised  and  possibly  some 
of  them  disappointed  to  find  that  this  catalogue  no  longer  lists 
the  various  patent  medicines  we  have  carried  in  the  past.  Our 
decision  to  discontinue  the  sale  of  patent  medicines  was  made  after 
careful  study  of  the  question  from  all  sides  and  is  based  on  our 
policy  of  handling  only  dependable  merchandise — merchandise  that 
we  believe  will  give  the  service  our  customers  have  a  right  to  ex- 
pect. We  have  come  to  believe  that  patent  medicines  do  not  con- 
form to  this  standard ;  in  fact,  we  are  confident  that  those  of  our 
customers  who  have  investigated  the  matter  thoroughly  will  agree 
with  us  that,  considered  in  all  its  phases,  the  patent  medicine  busi- 
ness is  a  public  evil. 

"  We  are  not,  prepared  to  take  the  extreme  position  that  no 
medicines  of  any  kind,  regardless  of  how  simple  or  in  what  manner 
advertised,  should  be  offered  direct  to  the  public.  However,  even 
such  a  state  of  things  might  easily  be  better  than  the  present  situa- 
tion, in  which  we  find  valueless  and  even  dangerous  medicines 
offered  to  the  public  through  the  medium  of  advertising  that  is 
extravagant,  misleading  and  deceptive — advertising  calculated  to 
deceive  the  well  into  the  belief  that  they  are  sick  and  to  induce  the 
sick  to  pin  their  faith  to  ineffectual  means  for  recovery." 

Euphorbia  Pilulifera. — In  a  communication  to  the  Pharma- 
maceutical  Society  of  Great  Britain,  Dr.  F.  B.  Power  and  H. 
Browning  give  the  result  of  a  complete  chemical  examination. 
Among  the  various  constituents  of  this  drug,  which  have  now  been 
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isolated  and  described  there  is  none  to  which  any  specific  physio- 
logical action  can  be  attributed.  Such  therapeutic  virtues  as  the 
plant  has  been  presumed  to  possess  would  therefore  not  appear  to 
depend  upon  any  single  substance  of  a  definite  chemical  character. 

Epinephrin. — Solutions  of  epinephrin  treated  with  gold  chlo- 
ride give  a  decided  red  color.  Gautier  says  that  this  reaction  is  so 
sensitive  that  this  drtig  can  be  detected  in  extremely  attenuated 
dilutions. 

The  Pharmacist  and  the  Patent  Medicine. — Tlie  foreeoins: 
is  the  title  of  an  editorial  in  the  April  number  of  the  Journal  of  the . 
A.  Ph.  A.,  in  which  Editor  Beal,  as  a  tentative  proposition,  sug- 
gests that  the  A.  Ph.  A.  appoint  a  Council  on  Proprietary  Medi- 
cines. Among  other  things  its  function  to  be  that  of  determin- 
ing whether  there  is  such  a  thing  as  a  legitimate  proprietary 
medicine  which  a  pharmacist  may  conscientiously  recommend  and 
sell  to  the  general  public.  "  And  whether  on  the  whole  the  public 
is  benefited  or  injured  by  the  use  of  such  ready-made  medicines." 

If  this  conclusion  can  be  arrived  at,  then  a  line  of  demarcation 
between  legitimate  and  illegitimat'C  remedies,  whether  made  by  the 
individual  druggist,  by  druggists'  co-operative  bodies,  or  other- 
wise. 

That  there  may  be  some  objection  to  the  organization  of  such  a 
Council  because  of  the  existence  and  work  of  the  Council  on 
Pharmacy  and  Chemistry  of  the  A.  M.  A.  he  admits,  but  does 
not  regard  it  as  a  valid  one.  The  main  reason  for  the  organization 
of  the  new  council  would  be  to  place  organized  pharmacy  on  record 
on  this  question. 

Let  us  hope  that  when  organized  pharmacy  does  take  its  final 
stand  on  this  vital  question  of  public  health  it  shall  be  on  the  same 
high  level  taken  by  organized  medicine. 

i*iiARMAcoi'(i-:iAL  MATTERS. — Osbornc  in  Jour.  A.  M.  A.  for 
May  lo,  1913,  just  three  years  from  the  date  of  convention,  makes 
a  final  plea  for  a  useful  pharmacopoeia.  He  says  in  part:  "Shall 
we  have  the  United  States  Pharmacopoeia  up-to-date  and  of  scien- 
tific and  therapeutic  value,  or  shall  it  be  a  book  of  ancient  drug 
lore  intermixed  with  dnigs  of  real  value."  In  an  up-to-date  book 
of  this  age,  a  drug,  in  order  to  gain  acceptance,  must  have  thera- 
peutic value,  be  pure,  and  the  preparations  must  be  of  -the  best. 

The  chairman  of  the  pharmacopoeial  revision  committee  has  been 
quoted  as  stating  that  nearly  all  of  the  reports  of  the  sub-commit- 
tees  are   finished   and    that   the   executive   committee    has   alreadv 
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passed  upon  588  articles.  Just  when  the  book  will  be  issued  from 
the  press  the  chairman  is  unable  to  state. 

Propaganda  for  Reform. — The  question  of  the  regulation  and 
sale  of  nostrums  and  proprietary  medicine  has  recently  been  dis- 
cussed in  the  Italian  Parliament.  In  the  course  of  the  discussion 
some  of  the  representatives  called  the  attention  of  the  government 
to  the  danger  to  health  from  the  use  of  proprietaries  without 
the  sanction  of  medical  advice.  Various  methods  for  controlling 
the  sale  of  these  preparations  were  suggested.  It  was  also  urged 
that  strong  effort  should  be  made  to  awaken  the  "  hygienic  con- 
science "  of  the  public.  The  United  States  was  mentioned  as  the 
first  country  to  awaken  the  public  against  the  evils  and  dangers  to 
public  health  of  nostrums  and  fraudulent  labels.  {Jour.  A.  M.  A., 
May  10,  1913.) 

Proposed  Pharmaceutical  Legislation. — The  Arkansas  leg- 
islature is  considering  a  bill  which  prohibits  the  sale  of  any  patent 
or  proprietary  medicine  that  does  not  bear  on  the  label  a  complete 
schedule  of  all  the  ingredients  contained  therein ;  it  also  prohibits 
the  distribution  of  samples  of  medicines.  This  is  legislation  that 
is  desirable  from  every  view-point.  In  Missouri  an  amendment  to 
the  state  food  and  drugs  act  is  proposed  requiring  a  statement  on 
the  label  not  only  of  the  drugs  named  in  the  federal  act,  but  of 
"  any  other  drug."  Another  amendment  prohibits  the  sale  of  coca, 
opium  and  their  preparations  except  on  a  physician's  prescription. 
Nebraska  legislature  has  a  bill  before  it  which  forbids  false  or 
fraudulent  therapeutic  claims.  Another  bill  prohibits  the  sale  of 
patent  or  proprietary  medicines  containing  poisons  unless  the  poison- 
ous ingredient  is  declared  on  the  label ;  another  requires  the  use 
of  English  in  writing  prescriptions  and  forbids  the  use  of  any  other 
language.  The  New  Hampshire  legislature  also  has  an  elaborate 
anti-narcotic  law  under  consideration.  Kansas  is  discussing  a  rather 
comprehensive  bill  which  remodels  the  pharmacy  act,  defines  the 
qualifications  for  registration,  offers  a  |X)ison  schedule  and  pro- 
vides that  the  medicines  dispensed  by  physicians  shall  be  subject  to 
inspection  and  must  also  comply  with  the  standards  provided.  In 
Iowa  a  therai)cutic  amendment  to  the  foo<l  and  drugs  act ;  also  a 
bill  which  [)rohibits  the  compounding  and  manufacture  of  any  prep- 
aration containing  narcotic  drugs  except  by  registered  pharmacists 
or  assistant  registered  pharmacist  under  the  supervision  of  a  reg- 
istered pharmacist ;  also  a  bill  prohibiting  the  publication  or  dis- 
tribution  in   any   form   of   fraudulent  advertising;   Idaho   contem- 
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plates  an  anti-narcotic  law,  and  prohibits  the  sale  of  cocaine,  opium 
or  their  derivatives  or  compounds  except  on  the  written  prescrip- 
tion of  a  physician.  Indiana  also  has  one  in  view  with  exceptions 
permitting  the  sale  of  proprietaries  containing  minimum  quantities 
of  narcotics.  New  Mexico  considers  a  bill  which  forbids  the  dis- 
tribution of  harmful  and  injurious  articles.  North  Carolina  legis- 
lature has  for  it's  consideration  one  which  goes  so  far  as  to  make 
it  unlawful  to  prescribe  or  recommend  any  secret  drugs  and  that 
the  prescriber  must  be  required  to  tell  the  full  composition  of  the 
preparation  to  the  patient.  North  Dakota  has  a  bill  which  prohibits 
the  distribution  of  samples  of  preparations  containing  poisons  or 
any  of  the  drugs  named  in  the  federal  regulations  except  upon  the 
special  personal  request  of  the  householder.  Oklahoma  has  in  view 
a  bill  which,  among  other  stringent  requirements,  gives  authority 
to  health  officials  to  require  medical  inspection  for  all  handlers  of 
foods  and  drugs  who  are  suspected  to  have  contagious,  infectious 
and  loathsome  disease. 

Rhamnus  Cathartica. — Exhausted  with  boiling  alcohol  a 
brown  substance  separates  on  cooling  which  on  rccrystallization 
forms  colorless,  microscopic  crystals,  melting  at  (S^3°  to  85°.  This 
body  has  been  named  rhamnosterin.  On  further  treatment  of  the 
alcoholic  solution  a  precipitate  was  obtained  which  was  extracted 
with  benzol ;  on  cooling,  this  solution  gave  a  red  mass  from  which 
frangula  emodin  and  a  body  with  a  yellowish  fluorescence,  and 
named  rhamnofluorin,  was  isolated.  The  authors  also  obtained 
chrysophanol,  chrysophanic  acid,  f?-glucose  and  a  tannic-like  body. 
(Tschirch  and  Bomberger,  in  Schtveis.  Woch.  Chcin.  Pharni.) 

Santonin. — A  rather  delicate  test  for  this  drug  is  as  follows : 
A  small  crystal  is  agitated  in  a  test  tube  with  a  few  drops  of  ethyl 
nitrite,  then  add  a  few  drops  of  potassium  hydroxide  test  solution ; 
if  santonin  is  present  a  deep  rose  color  is  produced.  The  potassium 
hydroxide  produces  the  color  reaction ;  ethyl  nitrite  alone  does  not 
react  with  santonin,  which  distinguishes  it  from  aloin  and  resorcin, 
these  drugs  being  colored  red  by  ethyl  nitrite.  (Anal,  dc  Chim. 
Analyt.) 

Sugar  and  Alcohol  from  Sawdust. — British  chemists  have 
made  the  manufacture  of  sugar  from  sawdust  an  established  fact. 
This  is  chiefly  important,  because,  like  all  sugars,  it  may  be  con- 
verted into  alcohol.  This  new  process  is  a  modification  of  the 
Classen  method,  which  has  been  known  for  some  time  but  never 
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used  commercially.  It  is  claimed  that  200  tons  of  sawdust  produce 
6000  gallons  of  ethyl  alcohol,  besides  large  quantities  of  acetic  acid 
and  wood  naphtha.     (Grosh,  Druggists'  Circ^dar.) 

Strophanthinum. — Strophanthin-Kombe  of  commerce  is 
amorphous,  not  crystallized  as  this  substance  is  described  in  the 
U.  S.  P.  The  melting  point  should  be  omitted,  as  ofificial  stroph- 
anthin  is  a  mixture  of  variable  composition.  {Jour,  of  A.  Ph.  A., 
April,  1913,  page  5.) 

SuLPHONETHYLMETiiANUM. — The  melting  point  should  be  re- 
placed by  a  range  of  75°  to  yy° ,  which  limits  should  be  definitely 
required  as  a  test  of  purity.  In  the  permanganate  test  20  c.c.  of 
the  filtrate  from  the  preceding  test  should  be  taken  and  0.05  c.c.  of 
N/io  potassium  permanganate  (measured  with  a  i  c.c.  pipette). 
As  the  test  now  stands,  it  is  too  vague  to  be  of  use.  (Jour.  A.  Ph. 
A.,  April,  1913.) 

Tariff  Reductions  for  Chemicaf^s. — So  far  as  the  revision  of 
the  tariff  in  connection  with  drugs  and  chemicals  is  concerned  a 
glance  over  Schedule  A  shows  generally  a  sweeping  reduction  in 
present  rates. 

Terpini  Hydras. — The  official  statement  that  it  is  permanent  in 
the  air  does  not  agree  with  practical  experience,  which  shows  that 
it  is  somewhat  efflorescent  and  often  does  not  contain  fully  one 
molecule  of  crystal  water.  For  this  reason  a  determination  of  the 
melting  point,  as  a  test  for  organic  impurities,  is  desirable,  and  is 
preferably  made  after  removal  of  the  water  by  drying  the  finely 
powdered  substance  over  H.SO^  to  a  constant  weight,  as  the  melt- 
ing point  of  the  hydrate  varies  with  the  degree  of  hydration.  An- 
hydrous terpin  hydrate  should  melt  between  102°  and  105°. 

Test  for  Formaldehyde. — Deniges  {Com p.  rend,  through 
Pharm.  Zcntrh.)  offers  this  method  for  detecting  formaldehyde: 
5  c.c.  of  suspected  solution  is -mixed  with  an  equal  volume  of  solu- 
tion of  fuchsin  disulphite  and  1.30  c.c.  of  H^S04  sp.  gr.  1.66;  if 
formaldehyde  be  p'resent  a  blue  color  will  show.  This  color  reac- 
tion manifests  itself  with  as  small  a  quantity  as  o.oi  milligramme 
within  5  minutes.  This  test  is  applicable  to  any  substance  from 
which  formaldehyde  is  easily  separated  by  sulphuric  acid. 

Test  for  Nitrites. — A.  C.  G.  Egerton  states  that  a-naphthyl- 
amine  sulphanilic  acid  is  impracticable  for  use  as  a  colorimetric 
reagent,  owing  to  the  precipitate  formed.  Tie  finds  that  dimethyl- 
aniline  dissolved  in  acetic  acid  gives  a  coloration  with  a  solution 
containing  0.005  gramme  N.Oo  per  c.c,  at  which  concentration,  he 
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states,    the   presence   of    nitrites    in    a    water   becomes    dangerous. 
(Chemist  and  Druggist,  Mar.  i,  19 13.) 

The  Purity  of  Commercial  Sodium  Salicylate. — The  results 
of  a  chemical  investigation  of  synthetic  and  natural  sodium  salic}'- 
late  seem  to  warrant  the  conclusion  that  the  cheapest  commercial 
synthetic  sodium  salicylate  is  the  equal  of  the  higher-priced  brands 
of  the  synthetic  kind  or  the  costly  "  natural  "  product.  According 
to  a  pharmacologic  study  by  Waddell  there  is  no  difference  in  the 
physiologic  action  of  the  synthetic  and  "  natural "  sodium  salicy- 
lates.    (Jour.  A.  M.  A.,  April  19,  1913.) 


CORRESPONDENCE. 


American  Journal  of  Pharmacy, 
Philadelphia,  Pa. 

Dear  Sirs: 

I  am  pleased  to  inform  you  that  the  case  of  Commonwealth  of 
Pennsylvania  vs.  B.  T.  T.  Tobin,  which  was  practically  vs.  Sharp 
&  Dohme,  as  Mr.  Tobin  was  our  Philadelphia  Agent  and  the  Penn- 
sylvania State  Pharmaceutical  Examining  Board,  which  enforces 
the  Pure  Food  and  Drug  Act  of  1909  of  Pennsylvania,  could  only 
proceed  against  a  local  person  and  not  against  a  Maryland  or  other 
foreign  corporation,  has  on  May  ist  been  decided  in  favor  of  Sharp 
&  Dohme  and  against  the  said  Pharmaceutical  Examining  Board. 
The  case  has  been  pending  since  August,  1910,  due  mainly  to  delays 
of  one  kind  or  another  on  the  part  of  the  Board  as  we  w^ere  quite 
desirous  of  having  the  case  tested  and  settled,  since  it  involved  the 
broad  and  important  question  of  reading  regulations  adopted  by  an 
executive  board  into  a  law  passed  by  a  legislative  body. 

The  case  was  one  involving  a  bottle  of  Essence  of  Pepsin  i  :  2000 
manufactured  by  Sharp  &  Dohme,  which  Sharp  &  Dohme  have 
been  supplying  for  the  medical  profession  to  the  drug  trade  since 
1888  and  always  of  the  same  consistence,  formula  and  digestive 
power.  According  to  the  Federal  Pure  Food  and  Drug  Act  and  the 
Pennsylvania  Pure  Food  and  Drugs  Act  of  1909,  this  essence  of 
Pepsin  was  correctly  labelled  and  could  legally  be  sold  in  Penn- 
sylvania or  any  other  state,  and  for  the  following  reasons,  to  wit : 

1.  It  was  an  estabished  product  for  which  a  fixed  demand  has  ex- 
isted for  twenty-three  years  and  it  has  always  given  satisfaction. 

2.  It  was  correctly  labelled,  inasmuch  as  although  it  was  not  of  the 
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National  Formulary  digestive  strength  of  i :  3800,  it  had  plainly 
stated  upon  its  label  its  correct  and  claimed  digestive  power  of 
1 :  2000.  3.  It  was  found  by  the  chemists  of  the  Pharmaceutical 
Examining  Board  to  be  above  the  digestive  strength  claimed  upon 
the  label  and  was,  hence,  found  to  be  a  better  product  even  than  it 
was  held  out  to  be  by  Sharp  &  Dohme. 

This  Essence  of  Pepsin  case  was  brought  by  the  Pennsylvania 
Board  to  test  said  Board's  right  by  law  to  make  regulations  arbi- 
trarily established  by  itself  part  of  the  organic  law  of  the  state. 
Therefore,  this  question  is  one  of  great  importance  to  the  drug- 
trade  all  over  the  country,  as  there  exists  a  growing  tendency  for 
Federal  and  State  Boards,  whose  duty  it  is  merely  to  execute  laws 
passed  by  Congress  or  a  State  Legislature,  to  formulate  regula- 
tions and  endeavor  to  enforce  them  as  part  oi  the  organic  law 
respectively  of  the  country  or  state.  The  Sharp  &  Dohme  Essence 
of  Pepsin  was  made  the  test  case,  but  it  has  been  difficult  to  get 
the  Pennsylvania  Board  to  bring  the  case  to  trial,  as  the  Board 
evidently  felt  it  had  no  strong  case  and  that  the  case  was  going 
to  be  contested  by  able  counsel  and  competent  witnesses.  As  it 
involved  a  broad  question  of  moment  to  the  entire  drug  trade  of 
the  land,  Sharp  &  Dohme  had  fully  intended  to  take  it  up  to  the 
Court  of  Appeals,  and  if  possible  to  the  U.  S.  Supreme  Court,  in 
the  event  that  it  had  been  shown  that  the  case  was  one  of  inter- 
state commerce  instead  of  intrastate  commerce. 

The  case  came  up  for  trial  in  the  Court  of  Oyer  and  Terminer 
before  Judge  Audenried  in  Philadelphia  on  Thursday,  May  1st, 
and  was  argued  by  Assistant  State  Attorney  Maurer  for  the  Com- 
monwealth of  Pennsylvania,  representing  the  Pennsylvania  State 
Pharmacy  Examining  Board  and  by  Messrs.  Chas.  Biddle  and 
Henry  LaBarre  Jayne,  of  the  firm  of  Biddle,  Paul  &  Jayne,  of 
Philadelphia,  for  Sharp  &  Dohme.  The  witnesses  for  the  Board 
were  Messrs.  Rohrman,  of  the  Philadelphia  Drug  Exchange; 
Christopher  Koch,  Vice-President  of  the  Pennsylvania  Examining 
Board;  Professor  C.  H.  La  Wall,  of  the  Philadelphia  College  of 
Pharmacy;  L.  L.  Walton,  Secretary  of  the  Board,  and  H.  C.  Blair, 
of  Philadelphia.  The  witnesses  for  Sharp  &  Dohme  were  Dr.  A. 
R.  L.  Dohme,  President  of  that  corporation,  and  Dr.  Herman  En- 
gelhardt,  their  chief  chemist. 

After  the  bottle  of  Essence  of  Pepsin  had  been  brought  into 
the  case  and  Prof.  La  Wall  had  testified  as  to  what  was  the  U.  S.  P. 
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and  the  N.  F.,  and  that  he  had  found  that  the  Essence  of  Pepsin 
had  shown  on  digestive  test  by  the  U.  S.  P.  method  for  testing 
pepsin  products,  that  it  was  not  below  its  claimed  and  labelled 
strength  of  i  :  2000,  but  considerably  above  it,  and  was,  therefore, 
correctly  labelled  and  not  misbranded,  the  claim  was  made  by  the 
Assistant  District  Attorney  that  it  was  misbranded,  because  ac- 
cording to  the  regulations  of  the  Board  no  Essence  of  Pepsin 
could  be  sold  in  Pennsylvania  that  was  labelled  Essence  of  Pepsin 
unless  it  was  of  the  N.  F.  strength  of  i  :  3800,  i.e.,  one  part  would 
digest  3800  parts  of  coagulated  egg  albumen  according  to  the  U. 
S.  P.  test.  Thereupon  Mr.  Biddle  objected  and  gave  as  his  reason 
for  so  doing  that  regulations  were  not  laws,  and  at  once  Judge 
Audenried  interposed  and  said.  If  your  case  rests  upon  the  effec- 
tiveness of  regulations  drawn  by  your  Board,  then  I  wish  to  state 
most  emphatically  that  the  legislature  of  the  Commonwealth  of 
P'ennsylvania  never  intended  that  such  a  body  of  men  as  consti- 
tute this  Board  or  any  Board,  should  have  the  pozver  to  read 
regulations  framed  by  them  into  the  organic  lazv  of  this  state. 
When  Mr.  Maurer  admitted  that  that  was  the  crux  of  the  whole 
case,  the  Judge  then  ordered  the  Jury  to  bring  in  a  verdict  of  not 
guilty  and  dismissed  the  case. 

This  decision,  hence,  establishes  for  the  drug  trade  the  im- 
portant fact  that  regulations  drawn  by  executive  boards  appointed 
to  execute  Pure  Food  and  Drug  Laws  have  not  the  eft'ect  of  law, 
and  in  so  far  as  they  affect  or  modify  the  law  in  any  way  are  null 
and  void.  The  Sharp  &  Dohme  Essence  of  Pepsin  case,  hence, 
promises  to  be  a  crucial  and  important  one  for  many  existing  con- 
ditions and  cases  pending  based  upon  the  regulations  of  executive 
boards  held  out  to  have  the  force  of  law. 

Very  truly  yours, 
Baltimore,  Md.,  A.  R.  L.  Dohme. 

May  2,  1913. 


OBITUARIES. 

OSCAR  Or.DBERG. 


Dr.  Oldberg,  Dean  Emeritus  of  the  Northwestern  University 
School  of  Pharmacy,  died,  at  Pasadena,  California,  on  February  27, 
191 3,  as  the  ultimate  result  of  a  stroke  of  paralysis  suffered  several 
years  ago.  He  was  born  in  Alftla,  Sweden,  on  January  22,  1846,  and 
educated   in   the   Swedish   (jyninasiuni   at    ( idle,   and   later   studied 
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at  Upsala.  Prof.  Oldberg  came  to  America  in  1864.  For  nearly 
fifty  years  he  was  engaged  in  various  phases  of  pharmaceutical 
work  as  a  teacher,  an  author  and  an  editor,  and  he  succeeded  in 
leaving  a  permanent  influence  for  good  upon  the  professional  de- 
velopment of  pharmacy. 

As  a  teacher  and  as  Dean  of  the  School  of  Pharmacy  of 
Northwestern  University,  Professor  Oldberg  will  be  remembered 
by  his  many  students  for  the  lucidity  with  which  he  imparted  his 
knowledge  and  for  his  sympathetic  comprehension  of  their  view- 
point. He  taught  as  one  realizing  that  as  a  teacher  he  was  helping 
to  shape  the  future  development  of  pharmacy  through  the  lives  of 
students  who  were  to  become  the  future  pharmacists  of  America. 

In  his  work  as  an  author  and  editor  and  as  a  contributor  to  the 
Proceedings  of  the  American  Pharmaceutical  Association,  and  the 
Pharmaceutical  journals,  he  applied  himself  with  diligence  and 
singleness  of  purpose  that  will  cause  future  generations  to  regard 
him  as  a  prophet  and  as  one  of  the  peerless  leaders  in  pharma- 
ceutical education. 

His  intellectual  integrity  coupled  with  his  sense  of  humor  made 
him  a  delightful  companion,  and  one's  associations  with  him  are  to 
be  compared  with  rambles  in  nature  where  there  are  no  discords 
but  a  harmonious  blending  of  all  the  forces  of  nature  and  all  the 
varied  forms  of  life.  As  a  man  and  as  a  friend  all  who  knew  him 
will  grieve  that  he  is  gone  and  rejoice  that  he  has  lived. 

Upon  coming  to  the  United  States  Professor  Oldberg  very 
soon  entered  upon  positions  of  responsibility  and  trust,  in  1872 
we  found  him  located  in  Memphis,  Tenn.,  and  acting  as  Vice- 
Consul  of  Sweden  and  Norway.  Shortly  after  this  he  became 
Chief  Clerk  and  Medical  Purveyor  in  the  United  States  Marine 
Hospital  Service  at  Washington.  During  this  time  he  also  was 
made  a  member  of  the  faculty  of  the  National  College  of  Pharmacy. 
By  reason  of  his  knowledge  and  ability  he  was  elected  a  member  of 
the  Committee  of  Revision  of  the  U.  S.  Pharmacopoeia  in  i8'8o  and 
was  re-elected  in  1890  and  1900.  In  1908'  the  American  Pharma- 
ceutical Association  elected  him  to  the  Presidency  of  that  body. 
Outside  of  membership  in  the  American  Pharmaceutical  Associa- 
tion and  the  Illinois  State  Pharmaceutical  Association  Professor 
01dl)crg  was  enrolled  as  a  member  of  relatively  few  Societies. 
He  was  elected  an  honorary  member  of  a  number  of  pharmaceu- 
tical bodies,  and  became  honorary  member  of  the  Philadelphia 
College  of  Pharmacy  in  191 1.  Dr.  Oldberg  also  was  Secretary 
of  the  Seventh  International  Pharmaceutical  Congress  in  1803. 
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Professor  Oldberg's  most  important  work  was  in  the  organiza- 
tion of  the  Illinois  College  of  Pharmacy  in  1880  and  which  later 
became  a  part  of  Northwestern  University.  He  was  the  leading 
spirit  in  this  school  from  the  beginning  and  continued  active  in 
its  work  until  his  health  was  undermined  in  191 1.  He  was  not 
only  Professor  and  Dean,  but  he  was  virtually  the  presiding  execu- 
tive officer  and  registrar.  All  matters  pertaining  to  the  School 
were  under  his  supervision  and  he  saw  to  it  that  every  phase  of 
the  work  was  done  economically  and  efficiently. 

Dr.  Oldberg  wrote  a  number  of  valuable  works  appertaining  to 
pharmacy,  among  which  the  following  may  be  mentioned : 

"Companion  to  the  U.  S.  Pharmacopoeia."     (1884.) 

"Weights  and  Measures."      (1885.) 

"Home   Study  in   Pharmacy."      (1890.) 

"Fifteen  Hundred  Prescriptions  and  Formulas."      (1892.) 

"  Inorganic  Chemistry."     (1900).     "Pharmacy."     (1913). 

"  Pharmaceutical  Problems  and  Exercises."    (Fourth  Ed.,  1907). 

Dr.  Oldberg  was  a  constant  contributor  to  the  Pharmaceutical 
magazines.  As  editor  of  the  Bulletin  of  Pharmacy  for  three  years, 
he  left  an  impression  for  good  upon  the  subsequent  development 
of  this  Journal.  We  reproduce  hei^ewith  an  appreciation  by  the 
Editor  of  the  Bulletin  of  Fharinacy  (p.  105)  : 

"  In  the  death  of  Oscar  Oldberg  there  has  passed  away  another  one 
of  the  small  group  of  five  or  six  real  leaders  of  thought  and  progress  so 
far  produced  in  the  history  of  American   Pharmacy. 

"  For  considerably  more  than  a  quarter  of  a  century  Professor  Oldberg 
played  a  unique  and  important  role  in  pharmacy.  He  was  a  sort  of  philosopher 
on  the  mountain  top — a  seer  who  had  a  calm,  detached,  broad  view  of  the 
scene  below  him  on  all  sides,  who  observed  and  studied  and  pondered  over 
the  shifting  panorania,  who  realized  what  was  missing  here  and  there  to 
conipiete  the  picture,  who  more  than  once  saw  danger  looming  up  and  gave 
warning  of  its  approach,  and  who  with  something  of  the  Old  Testament 
prophet  in  him  pierced  the  future,  foretold  what  would  happen,  and  sought 
with  forceful  voice  and  eloquent  pen  to  have  wise  and  abundant  prepara- 
tion made  for  the  inevitable. 

"  Ideas  often  outlive  the  men  who  conceive  and  give  them  utterance. 
If  they  arc  jiorn  of  truth  and  rooted  in  human  need,  they  go  on  developing 
in  strength  and  force,  and  they  are  finally  accepted  by  a  public  which  has 
lost  sight  of  their  origin.  It  is  yet  far  too  early  to  measure  the  full  results 
of  Professor  Oldberg's  work  as  a  leader,  but  already  many  of  the  reforms 
first  agitated  by  him,  and  since  taken  up  by  others,  are  gradually  being 
realized. 

"  For   years   he   declared    with   great    force    and   vigor   that   the   boards 
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of  pharmacy  themselves  had  the  power  and  authority  to  raise  educational 
standards  if  only  they  would  exercise  it,  and  now  we  find  many  of  them 
insisting  upon  a  certain  measure  of  preliminary  education,  denying  "  ex- 
perience "  credit  to  the  colleges  which  do  not  live  up  to  prescribed  stand- 
ards, and  establishing  requirements  of  one  kind  and  another.  He  always 
insisted,  too,  that  the  laws  must  provide  for  "  assistant  pharmacists "  as 
well  as  fully  registered  pharmacists ;  that  the  requirements  for  one  class  must 
be  much  less  severe  than  for  the  other ;  that  the  number  of  clerks  would 
thus  be  incidentally  increased  while  the  number  of  stores  would  be  decreased 
— and  we  find  now  that  this  idea  has  been  quite  generally  accepted  and  that 
it  is  gaining  force  year  l^y  year.  Back  in  igo6,  and  even  before  that,  he 
declared  that  the  boards  and  the  colleges  were  all  traveling  their  own  paths; 
that  the  condition  was  one  of  confusion  worse  confounded;  that  agreement 
should  be  reached  on  a  syllabus  of  subjects  to  which  they  could  all  con- 
form—and now  we  have  the  syllabus  movement  well  established,  growing 
in  favor,  and  promising  much  for  the  educational   future  of  the  calling. 

"  We  do  not  propose  on  this  occasion  to  take  up  in  detail  the  numerous 
educational,  registrational,  and  legislative  reforms  which  Professor  Old- 
berg  urged  with  singular  logic,  povver,  and  patience  for  so  many  years.  In 
epitome  some  of  them  may  be  found  in  the  13  principles  prepared  for  dis- 
cussion at  the  Indianapolis  meeting  of  the  A.  Ph.  A.  in  1906,  and  it  is  our 
conviction  that  these  principles,  and  the  Professor's  address  that  year  as 
cliairman  of  the  Section  on  Education  and  Legislation,  were  models  of 
clear  thinking,  constructive  planning,  and  convincing  English.  Already 
Professor  Oldberg  as  a  prophet  is  not  without  much  honor  in  his  own 
country,  but  we  venture  the  opinion  that  he  will  come  into  his  own  more 
and   more  as  the  years   go  by. 

"  And  what  a  fine,  lofty  character  this  is  to  which  we  are  giving  honor 
and  shall  continue  to  give  honor !  Never  was  there  the  slightest  stain  on  it. 
Never  the  least  deviation  from  the  path  of  quiet,  simple  honesty  and  dignity. 
Hundreds  of  his  students,  scattered  over  this  and  other  countries,  felt  an 
affection  for  him  amounting  to  reverence.  Thousands  of  others,  comprising 
all  who  knew  him,  or  who  had  read  his  printed  messages,  or  had  been  in- 
spired by  his  high  and  lofty  ideals,  will  cherish  a  great  and  lasting  respect 
for  his  memory. 

''  For  he  was  a  Man  no  less  than  a  Leader." 

On  May  19,  1873,  Dr.  Oldberg  was  married  to  Emma  Parritt, 
Youngstown,  Ohio,  who  survives  him  and  is  now  residing  at 
Pasadena,  California.  In  his  marriage  Prof.  Oldberg  was  very 
fortunate  for  Mrs.  Oldberg  was  not  only  a  woman  of  culture  but 
was  always  ready  to  cooperate  in  her  husband's  plans  and  assist 
in  piaking  his  work  successful.  They  had  three  children  all  of 
whom  are  living.  The  older  son,  Arne  Oldberg,  is  Professor  and 
Dean  of  Northwestern  University  School  of  Music.  The  younger 
son,  Virgil  O.  Oldberg,  is  living  in  Detroit,  Michigan.  The  only 
daughter,  Mrs.  Olga  Smallwood,  resides  in  Chicago.  H.  K. 
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Alexander  H.  Jones. 

Alexander  H.  Jones,  for  many  years  connected  with  the  firm  of 
Powers  and  Weightman  and  an  authority  upon  tariff  questions, 
died  on  December  23,  191 2,  at  his  home  in  Germantown,  aged  76 
years. 

Mr.  Jones  received  his  early  education  in  the  public  schools  of 
Philadelphia,  and  graduated  from  the  Central  High  School  when 
but  sixteen  years  of  age. 

In  August,  1852,  he  entered  the  employ  of  Powers  and  Weight- 
man,  where  he  remained  until  3^Iarch,  1902,  when,  owing  to  a 
paralytic  stroke,  which  incapacitated  him  from  further  business,  he 
retired.  While  in  the  employ  of  this  firm,  he  was  steadily  ad- 
vanced and  finally  became  the  finu's  representative  in  many  im- 
portant matters,  especially  in  those  of  tariff  legislation  affecting 
the  chemical  industry'. 

Air.  Jones  made  a  close  study  of  the  tariff',  particularly  that 
portion  that  pertained  to  the  chemical  industry,  and  was  intimately 
associated  in  his  tariff-work  with  such  men  as  the  late  Senator 
Allison,  Ex-Senator  Aldrich ;  also,  the  late  Wm.  D.  Kelley,  and 
Samuel  J.  Randall,  Congressman  Dalzell,  and  many  other  prominent 
protectionists.  His  opinion  was  often  asked  by  congressional  com- 
mittees, when  tariff  matters  were  under  consideration,  and  the  in- 
formation he  furnished  was  always  comprehensive  and  dependable. 

It  was  by  reason  of  his  intimate  knowledge  of  the  tariff'  and 
legislative  matters  that  he  was  elected  as  Chairman  of  the  Com- 
mittee on  Legislation  of  the  N.  W.  D.  A.,  some  years  ago.  in  which 
position  he  did  much  good  service  for  the  trade  in  general. 

His  widow  and  one  son  survive  him.  J.  W.  E. 


Charles  Shreve  Braddock. 

Charles  Shreve  Braddock  was  born  in  Medford,  Burlington 
County,  New  Jersey,  May  22nd  1828,  and  was  of  Quaker  parentage. 

His  parents  were  William  Rodgers  Braddock  and  Sarah  Shreve, 
who  were  descended  from  the  first  settlers  of  that  name  in  the 
county  in  1702,  and  on  the  mother's  side  from  the  Holland  family 
of  Shreve  who  came  from  New  Amsterdam  to  New  Jersey.    - 

He  received  his  education  in  private  and  public  schools,  early 
being  proficient  in  Latin  and  higher  mathematics.  While  a  young 
man  he  helped  his  father  survey  South  Jersey,  and  saw  the  pos- 
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sibility  of  growing  cranberries,  which  he  put  to  practice  in  1849, 
by  bringing  the  vines  from  Cape  Cod,  thus  being  the  first  to  plant 
cranberries  in  New  Jersey.  He  graduated  from  the  College  of 
Pharmacy,  in  Philadelphia,  in  1851,  and  at  the  time  of  his  death. 
December   ist,   1912,  was  the  oldest  member  of  his  class. 

He  spent  a  year  as  prescription  clerk  to  the  Apothecary  of 
Jefferson  College,  forming  life  long  friendship  with  such  men  as 
Dr.  Da  Costa  and  others  of  that  period.  He  was  employed  in  a 
New  York  Pharmacy  (corner  Broadway  and  Park  Row,  where  the 
St.  Paul  Building  now  stands)  for  over  a  year,  and  started  the 
first  drug  store  in  Haddonfield,  New  Jersey,  in  1853.  I^'^  1857  he 
married  Ann  Zane  Collings,  of  Collingswood,  New  Jersey,  and 
five  children  survive  him. 


PHILADELPHIA  COLLEGE  OF  PHARMACY. 

NINETY-SECOND  ANNUAL  COMMENCEMENT. 

The  exercises  connected  with  the  ninety-second  annual  com- 
mencement of  the  Philadelphia  College  of  Pharmacy  were  held  in 
the  American  Academy  of  Music  on  Thursday  evening.  May  22nd. 
The  prayer  was  made  by  the  Rev.  Edwin  S.  Carson,  after  w^hich 
the  degrees  were  conferred  by  President  Howard  B.  French.   • 

The  title  of  Master  in  Pharmacy  (Ph.  M.) — honoris  causa — 
was  conferred  upon  each  of  the  following:  Samuel  Philip  Sadtler, 
Ph.  D.,  LL.D. ;  Henry  Kraemer,  Ph.G.,  Ph.B.,  Ph.D. ;  James  Hartley 
Beal,  Sc.D.,  Pharm.  D. ;  Frederick  Belding  Power,  Ph.G.,  Ph.D., 
LL.D. ;  and  Joseph  Winters  England,  Ph.G. 

The  following  are  the  names  of  those  receiving  the  degree  of 
Doctor  in  P'harmacy  (P.D.)  together  with  the  sulijects  of  their 
graduating  theses : 

Name  Thesis 

Albeck,    Ray    Augustus Kieselguhr    Pennsylvania 

Arnold,    Guy    Raymond Pigments     Pennsylvania 

Austin,    Jacob TTydrargyruin    and    tlic    Halo- 
gens       Pennsylvania 

Bailey,    Albert    Henry 

Anthony     Extract  of  Cascara  Sagrada.  .  Vow  Jersey 

Beach,     Malcolm Extemporaneous    Oinlnients.  .  New  York 

Beaver,    Joseph     Andrew Combretom     Sundiacmii Pennsylvania 

Blasingame,    Walter    .Mvin. .  .  Calcitnn    TTyi)oi)]i(ispliite    Georgia 
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Bost,  William  Dale,   [P.  C.]..  Liquor    Pliimbi    Subacetatis.  ..  North  Carolina 

Brisgol,    William    Phillip Basic  Aromatic   Elixirs Pennsylvania 

Brown,    Charles    Henry Elixir    of    the    Phosphates    of 

Iron,  Quinine  and  Strychnine.  Pennsylvania 
Brown,    West    Smith Alcohol — Source    and    Cost    of 

Manufacture    Pennsylvania 

Buckalew,   Raymond   Gager...Calx    Chlorinata     Pennsylvania 

Burke,    Walter    Peter The    JManufacture    of    Wine.  .New  Jersey 

Campbell,    Frank    William Flaxseed   and    its    Products.  .  .Virginia 

Case,   Joe    Stinchfield Acidum  Hydrochloricum  Dilu- 

tum     Ohio 

Clark,   Edgar   George Nux    Vomica     Pennsylvania 

Comber,  Miss  M.   Beatrice.  ...  Sodium    Phosphate    Penn.sylvania 

Crouse,    Albert    Roy Mistura    Ferri    Salicylatis W.  Virginia 

Cutter,  Paul   Styer Manufacture    of    Prescription 

Bottles     New  Jersey 

Dunkle,    Robert    Pattison Carmine     Pennsylvania 

Dunkleberger,    Eugene  _  Blair.  Narcotics    Pennsylvania 

Eakle,    Roy    Sperow Perfumery    Maryland 

Eberly,    Russell    Neely Liquor    Calcis Pennsylvania 

Engstrom,    Myrtle    Emmett...The    Recovery    O'f    Phosphoric 

Acid  in  the   Manufacture  of 

Hydrogen    Pero.xide Pennsylvania 

Fairlamb,    William    Hamer .  . .  Tinctura    Vanillae Pennsylvania 

Fitzgerald,    Charles    Edward . .  Sapo  Mollis    Pennsylvania 

Ford,  Harry  Billings The  Manufacture  of  Efferves- 
cent   Salt    Connecticut 

Foltz,    Alvin    Elmer Ferrum    Pennsylvania 

Foster,    Sylvan    Lorraine Manufacture    of    Paper Delaware 

Fox,    Joseph    Patrick Nitro-Glycerin   and   its   use   in 

Coal    Mining Pennsylvania 

Frank,    Harvey     ; Color    Standards    for   Liquids.  Pennsylvania 

Gilbert,   Cyrus  Thurston Liquor      Plumbi      Subacetatis 

Dilutus    Connecticut 

Gray,    Harry    Herman Milk    of    Magnesia Ohio 

Gruber,    Abraham Hydrastis    Canadensis Pennsylvania 

Guyn,    Marion    Eugene Spiritus    Ammoniac    Aromati- 

cus    Kentucky 

Haney,    Edward    Richard Potassium   Bitartrate    North  Carolina 

Llarnly,   Miles   Vern Potassium    Ferrocyanide California 

Hartenstein,   Earl   Stew- 
art,   [P.   C] Liquor   Ferri    Chloridi Illinois 

Heaton,    Harold    Johnson....  A  comparison  of   Menstrua  in 

the   Extraction   of   Cudbear.  Pennsylvania 
Heberlig,    Wilmcr    Martin ...  Repercolation    of    I'^luidoxtract 

of  Aconite    Pennsylvania 

Henry,    Ralph    A.,     [Ph. G.] ..  Manufacture    of    Paper Pennsylvania 

Hill,   Frank  Mallory Extraction  of  Turpentine  from 

Pine    Wood Michigan 
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Homerberg,    Victor    Oliver.  ..  Sanguinaria    Canadensis Minnesota 

Hutchison,    George    Barkley. .  Solution  of  Hydrogen  Dioxide. Kentucky 

Irwin,    Samuel    Maxwell The     Manufacture     of     Tooth 

Paste  by  the   Pharmacist. ..  Pennsylvania 

Kern,    Alvin    Henry Slate    Pennsylvania 

Klebanoff,    David Filling    Capsules Russia 

LaRue,  Raymond  Howell Asaf etida    New    York 

Lehrman,    Isador Digitalis    Pennsylvania 

Levi,    Gustav   Byron Cataplasma    Kaolini Pennsylvania 

McCarty,    Harland   Adair Dentifrices    Pennsylvania 

Marth,   Alfred  Robert 

Franklin     Pancreatinum    Wisconsin 

Messimer,    Guy    William Anisum    Pennsylvania 

Michael,   Robert   White Cod    Liver    Oil Pennsylvania 

Moon,    John    Arthur Tablet    Triturates    and    Com- 
pressed   Tablets Pennsylvania 

Moyer,    William   Vance Sulphurated    Potassa Pennsylvania 

Mullen,   Edward  Andrew Syrupus    Hypophositum    Com- 

positus     Pennsylvania 

Nisley,   Lee   Armstrong Dental    Wash Pennsylvania 

Nitschke,   August  Harry Glycyrrhiza   and   Glycyrrhizin.  Oregon 

Osborne,   James    Edmund Veratrum    Viride Canada 

Peberdy,    Grafton    Marvin.  ..  .Extract  of  Belladonna Connecticut 

Perlman,    Henry Soya    Beans Pennsylvania 

Peters,   Warren  Lucien Pharmaceutical    Sterilization. .  Pennsylvania 

Plunkett,   Frederick  James.  ...  Nitric  Acid  and  Diluted  Nitric 

Acid N.  Hampshire 

Rea,    Scott    Coyle Tooth    Pastes Pennsylvania 

Reichard,    William    Edward . .  .  Liquid    Soaps Pennsylvania 

Reinish,    Henry    Isadore Ampoules,     their     Preparation 

and    Uses Pennsylvania 

Ricketts,    John    Gregory Liquor   Magnesii    Citratis Pennsylvania 

Rohn,    Miss    Herma   Alice. ..  .Calcii    Carbonas Pennsylvania 

Rosenberger,  Joseph  Mervin.  .Compound  Syrup  of  the  Hypo- 
phosphites     Pennsylvania 

Ruth,   Elton   Sunday Boric    Acid    Solutions Pennsylvania 

Ruth,    Robert    Jacob The  Masking  of  Emulsions.  ..  Ohio 

Rutter,  Lee  Deitrich Gelsemium Pennsylvania 

Samct,    Gustav Courier    Oil Pennsylvania 

Sandt,    Clarence    Lerch Quinone    Pennsylvania 

Seif,   Louis    Edward Alum    Wisconsin 

Shade,  George  Washington. ..  Sodium    Nitrate Pennsylvania 

Shales,   Marvin    Asa Strophanthus    Pennsylvania 

Slocum,  Fred  Williams Artificial    Silk New  Jersey 

Smith,    Arthur  Joseph Cotton     Seed,     Products     ancl 

uses    Pennsylvania 

Smith,    Fred    Merrels Potassium    Bicarbonate ..New   York 

Smith,  Stanley  Warren Liquor    Potasii    Hydroxidi Pennsylvania 
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Snj'der,    Erwin    Cleveland.  ..  .Adulteration    of    Catechu    with 

Mangrove    Extract Pennsjlvania 

Southall,  James   Morton Elixir    of    the    Phosphates    of 

Iron,    Quinine    and    Strych- 
nine     Alabama 

Stevens,    Gerald    Henry Embalming    Fluids Pennsylvania 

SutcliiTfe,  John  Lewis Graphite  and  its  uses Pennsylvania 

Taylor,    Roy    Horton Tincture    of    Strophanthus. ...  Pennsylvania 

Toplis,    William    Samuel Gelatin    Capsules    for    Enteric 

Use    Pennsylvania 

Vogel,   John    Michael Cotton    Seed    Pennsylvania 

Wack,    Norman    Aloysius Enteric    Capsules Pennsylvania 

Walters,   Charles  Ellsworth. .  .Liquor  Ferri  et  Annnonii  Acc- 

tatis     Pennsylvania 

Whipple,    Ernest    Herliert Bismuth    Beta-Nai)thol Ohio 

Weinberg,    David    Hanan Physiological    Standardization 

of    Digitalis     by     means     of 

Frogs     Pennsylvania 

West,    Hans    Peter Starch W.    Virginia 

Witkowski,  Leon  Francis Bacterins    Pennsylvania 

Wolf,    Lawrence    Keenportz.  .Emulsion  of  Silver  Iodide. ...  Pennsjdvania 

Worley,    George    Rufus The     Quantitative     Estimation 

of      Acidum      Phosphoricum 

U.    S.    P Ohio 

Zonies,     Nathan Iodine     Pennsylvania 

The  following-  are  the  names  of  those  grachiales  who  recei^'e;l 
the  degree  of  Pliarmaceutical  Chemist  (P.C.)  together  with  the 
subjects  of  their  theses: 

NciiTic  Thesis 

Baumgartner,    Llarry    Francis.  Syrupus    Linionis .'...Pennsylvania 

Blake,    William    Caleb The  Manufacture  of  Steel. ..  .New  Jersey 

Buck,   William  Robert Oleum  Gossypii   Seminis Arkansas 

Burwell,    Alphonzo    Colfax. ..  Emulsions    District  of 

Columbia 
Comber,    Miss    Gertrude 

Agnes     Magnesium    Oxide Pennsylvania 

Clark,   Roy  Lavender Antityphoid    Vaccination Utah 

Elward,    Joseph    Francis Extemporaneous    Emulsions. .  Pennsylvania 

Eshenbaugh,  Roscoc  Russell.. The    Chemical    Characteristics 

of    Linseed    Oil Pennsylvania 

Fackenthall,    Philip    Frederic. .  Digitalis    Seedlings New  Jersey 

Fong,    Job Ginseng     China 

Go'odfriend,  FTarry  Politzer. ..  Silicate  of  Soda  and  its  Solu- 
tion     Pennsylvania 

LTolloway,    John    Wilson Greaseless  Vanishing  Creams.  Pennsylvania 

Ireland,    Oscar    Collins Sugar    and    its    Manufacture.  .  New  Jersey 
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Keller,   Frederick  Eugene Liquid   Petroleum   from   Gas..W.   Virginia 

Keppler,   John    Fred Rattlesnake    Vejium    Pennsylvania 

Kinback,    Edwin   Homer Glass    Graduates Pennsylvania 

McKean,    Harold    Andrew The     Salt     Industry     in     New 

York    State New  York 

Morris,   George  Thorn Acetanilidum     Pennsylvania 

Russell,    Miss    Lillian Magnesii    Carbonas Pennsylvania 

White,    Charles    Albert Bee   Culture   and   its    Products 

used    in    Pharmacy New  Jersey 

Certificates  of  Proficiency  in  Chemistry  were  awarded  the 
following : 

Forman,   LeRoy    New  Jersey 

Jeliff,   Glenn   E Pennsylvania 

Moerk,   Frank   Nicolai Pennsylvania 

The  following  received  certificates  of  Proficiency  in  the  Food 
and  Drug  Course : 

Foss,    George    Rodney Mississippi 

Grantham,    Richard    I North  Carolina 

The  address  to  the  graduating  class  was  made  by  Hon.  William 
E.  Humphrey  of  Washington. 

Award  of  Prizes. 

The  Martin  Cup,  awarded  to  the  graduation  class  obtaining  a 
higher  average  than  the  one  immediately  preceding  it,  was  awarded 
to  the  class  of  1912  and  accepted  on  behalf  of  the  class  by  their 
President,  Joseph  F.  Elward,  the  presentation  being  made  by  Dr. 
R.  V.  Mattison.  The  grade  of  distinguished  was  obtained  by  Victor 
O.  Homerberg.  The  following  students  attained  the  grade  of 
meritorious :    Ray  A.  Albeck,  Charles  H.  Brown  and  John  M.  Vogel. 

The  Procter  Prize,  a  gold  medal  and  certificate,  for  the  highest 
general  average  of  the  Class  with  a  meritorious  thesis,  was  awarded 
to  Victor  O.  Homerberg,  the  presentation  being  made  by  President 
French. 

The  William  B.  Webb  Memorial  Prize,  a  gold  medal  and  certifi- 
cate, offered  for  the  highest  general  average  in  the  branches  of 
Committee,  Operative  Pharmacy  and  Specimens,  was  awarded  to 
Victor  O.  Homerberg,  the  presentation  being  made  by  President 
French.  The  following  graduates  received  honorable  mention  in 
connection  therewith:  Harry  F.  Baumgartner,  Charles  H.  Brown, 
and  William  Y.  Moyer. 
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The  Chemistry  Prize,  $25,  offered  by  Prof.  Samuel  P.  Sadtler, 
for  knowledge  of  Quantitative  Chemical  Analysis,  was  awarded  to 
Victor  O.  Homerberg. 

The  Materia  Medica  Prize,  $25,  offered  by  Prof.  Clement  B 
Lowe,  for  the  best  examinations  in  Materia  Medica  and  in  recogni- 
tion of  Materia  Medica  Specimens  with  a  meritorious  thesis,  was 
awarded  to  Victor  O.  Homerberg.  The  following  graduates  re- 
ceived honorable  mention  in  connection  therewith :  Ray  A.  Albeck, 
\^'alter  A.  Blasingame,  Charles  H.  Brown,  Joseph  P.  Fox,  Harvey 
Frank,  Cyrus  T.  Gilbert,  Miles  V.  Harnly,  Guy  W.  Messimer, 
Henry  Perlman,  James  M.  Southall,  John  M.  Vogel,  and  Nathan 
Zonies. 

The  Microscopic  Research  Prize,  a  compound  microscope, 
offered  by  Prof.  Henry  Kraemer,  for  the  most  meritorious  thesis 
involving  original  Microscopic  work,  was  awarded  to  Victor  O. 
Homerberg.  The  following  graduates  received  honorable  mention 
in  connection  therewith :  Philip  F.  Fackenthall,  Guy  W.  Messimei 
and  Erwin  C.  Snyder. 

The  Analytical  Chemistry  Prize,  $25,  offered  by  Prof.  Frank  X. 
Moerk,  for  the  best  work  in  qualitative  and  quantitative  analysis, 
was  awarded  to  Victor  O.  Homerberg.  The  following  graduates 
received  honorable  mention  in  connection  therewith :  Harry  F. 
Brown,  Sylvan  L.  Foster,  Harvey  Frank,  Arthur  J.  Smith,  Erwin 
C.  Snyder,  and  John  M.  Vogel. 

The  Operative  Pharmacy  Prize,  $20  in  gold,  offered  by  Prof. 
Joseph  P.  Remington,  for  the  best  examination  in  Operative  Phar- 
macy, was  awarded  to  Roy  H.  Taylor.  The  following  graduates 
received  honorable  mention  in  connection  therewith :  Harry  F. 
Baumgartner,  Charles  H.  Brown,  Robert  P.  Dunkle,  Russell  N. 
Eberly,  Job  Fong,  Harvey  Frank,  John  M.  A^ogel  and  Norman  A. 
Wack. 

The  Maisch  Botany  Prize,  $20  in  gold,  offered  by  iMr.  Joseph 
Jacobs,  of  Atlanta,  Ga.,  for  the  best  Herbarium  Collection  of  Plants, 
was  awarded  to  Philip  F.  Fackenthall.  The  following  graduate 
received  honorable  mention  in  connection  therewith :  Harry  H. 
Gray. 

The  Mahlon  N.  Kline  Theoretical  Pharmacy  Prize,  a  Trocmner 
Agate  Prescription  Balance,  for  the  best  examination  in  theory  and 
practice  of  Pharmacy  was  awarded  to  James  M.  Southall.  The 
following  graduates  rccc^^'ed  honoral)lc  mention  in  connection  there- 
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with:  Ray  A.  Albeck,  West  S.  Brown,  Joseph  P.  Fox,  Harvey 
Frank,  Cyrus  T.  Gilbert,  Victor  O.  Homerberg  and  Henry  Periman. 
The  presentation  being  made  by  Joseph  W.  England. 

The  Commercial  Training  Prize,  $20  in  gold,  offered  by  Prof. 
Joseph  P.  Remington  to  the  graduate  who  passed  the  best  examina- 
tion in  Commercial  Training  at  the  final  examination  for  the  degree, 
was  awarded  to  Nathan  Zonies.  The  following  graduates  received 
honorable  mention  in  connection  therewith :  Gertrude  A.  Comber, 
Philip  F.  Fackenthall,  Harvey  Frank,  Harold  J.  Heaton,  Samuel 
M.  Irwin,  William  V.  Moyer,  August  H.  Nitschke  and  Norman 
A.  Wack.     The  presentation  being  made  by  E.  Fullerton  Cook. 

The  Instructors'  Prize,  $20,  offered  by  the  Instructors  of  the 
College,  for  the  highest  term  average  in  the  branches  of  Pharmacy, 
Chemistry  and  Materia  Medica,  was  awarded  to  Cyrus  T.  Gilbert. 
The  following  graduates  received  honorable  mention  in  connection 
therewith :  Ray  A.  Albeck,  William  R.  Buck,  Frank  M.  Hill,  Guy 
W.  Messimer,  John  G.  Ricketts  and  Erwin  C.  Snyder.  The  pre- 
sentation being  made  by  Dr.  Alfred  Heineberg. 

The  Pharmacy  Quiz  Prize,  one  year's  membership  in  the  Ameri- 
can Pharmaceutical  Association,  offered  by  Prof.  Charles  H.  La- 
Wall,  for  the  best  term  work  in  Theory  and  Practice  of  Pharmacy, 
was  awarded  to  Cyrus  T.  Gilbert.  The  following  graduate  received 
honorable  mention  in  connection  therewith :     Ray  A.  Albeck. 

The  Special  Lecture  Report  Prize,  $10  in  gold,  awarded  for 
the  best  written  reports  of  the  series  of  special  lectures  held  under 
the  auspices  of  the  College,  session  1912-1913,  was  awarded  to 
James  M.  Southall.  The  following  graduates  received  honorable 
mention  in  conection  therewith :  Ray  A.  Albeck,  Russell  N.  Eberly, 
Cyrus  T.  Gilbert,  Harold  J.  Heaton,  George  B.  Hutchison,  August 
H.  Nitschke  and  Henry  Perlman.  The  presentation  being  made 
by  Prof.  Chas.  H.  La  Wall. 

The  Kappa  Psi  Fraternity  Prize,  a  gold  medal,  offered  by  the 
Eta  Chapter  of  the  Kappa  Psi  Fraternity  to  the  graduate  making 
the  highest  general  average  during  his  or  her  senior  year  at  the 
College,  was  awarded  to  Victor  O.  Homerberg.  The  following 
graduates  received  honorable  mention  in  connection  therewith : 
Ray  A.  Albeck,  Charles  H.  Brown,  Philip  F.  Fackenthall,  John 
G.  Ricketts,  Erwin  C.  Snyder  and  John  M.  Vogel.  The  presenta- 
tion being  made  by  Mr.  George  Holstein. 

The  Wellcome  Cup  awarded  to  the  second  year  class  receiving 
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a  higher  general  average  than  the  class  to  whom  it  has  been 
previously  awarded  was  presented  on  this  occasion  to  the  class 
1913-1914  and  accepted  on  behalf  of  the  class  by  Henry  B.  Decker, 
the  presentation  being  made  by  Mr.  Walter  A.  Rumsey. 


PHARMACEUTICAL  MEETING. 

The  regular  Pharmaceutical  Meeting  was  held  on  Tuesday, 
May  20th  at  3  o'clock  and  was  taken  up  by  a  number  of  members 
of  the  graduating  class  who  presented  summaries  of  their  thesis 
work.  Abstracts  of  these  theses  will  be  published  in  a  later  issue  of 
this  Journal.  The  following  are  names  of  those  participating  in 
this  symposium:  J.  F.  Elward,  P.  F.  Fackenthall,  Harv^ey  Frank, 
C.  T.  Gilbert,  H.  J.  Heaton,  V.  O.  Homerberg,  S.  M.  Irwin,  J.  F. 
Keppler  and  S.  C.  Rea. 

James  Hugh  Allan,  of  Baltimore,  presided.  Dr.  George  B. 
Weidemann  was  re-elected  Recorder  for  the  meetings  for  1913-1914. 

George  B.  Weidemann, 

Recorder. 


CURRENT  LITERATURE. 


A   COUNCIL  ON   PATENT   MEDICINES. 


The  better  class  of  drug  journals,  in  common  with  the  better 
class  of  the  pharmacists  themselves,  have  long  recognized  the 
anomalous  position  in  which  the  modern  druggist  stands.  On  the 
one  hand,  the  druggist  urges  physicians  to  return  to  rational  pre- 
scribing and  to  eschew  proprietary  products ;  on  the  other  hand, 
the  druggist  himself  stands  before  the  medical  profession  as  a 
dispenser  of  "  patent  medicines  " — proprietary  remedies  of  the  most 
unscientific  and  frequently  fraudulent  type.  In  commenting  on  this 
unfortunate  state  of  afifairs,  the  Journal  of  the  American  Pharma- 
ceutical Association  in  its  April  issue  says  that  the  druggist's 
position  has  been  pressed  on  him  by  force  of  circumstances  "  in 
which  patent  medicines  represent  his  business  necessities  while 
the  propaganda  for  rational  prescribing  represents  his  aspirations 
for  better  things  and  his  strivings  for  a  more  professional,  as  well 
as  a  more  profitable  business."  Recognizing  that  something  must 
be  don"e  if  pharmacists  wish  to  retain  the  confidence  both  of  the 
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physician  and  of  the  public,  and  to  keep  their  professional  stand- 
ing, the  Journal  recommends  that  the  American  Pharmaceutical 
Association  appoint  a  council  that  shall  stand  in  the  same  relation 
to  "  patent  medicines  "  that  the  Council  on  Pharmacy  and  Chem- 
istry of  the  American  Medical  Association  stands  in  relation  to 
proprietary  medicines.  As  the  drug  journal  puts  it,  the  work  of 
the  council  whose  creation  it  suggests  should  be  "  to  determine 
first  of  all  whether  there  is  or  can  be  such  a  thing  as  a  legitimate 
proprietary  medicine  ['patent  medicine']  which  a  druggist  can 
conscientiously  recommend  and  sell  to  the  general  public,  and 
whether  on  the  whole  the  public  is  benefited  or  injured  by  the  use 
of  such  ready-made  medicines."  If  the  council  decides  that  there 
are  "  patent  medicines  "  which  the  druggist  may  recommend  and 
whose  sale  will  benefit  the  public,  its  next  work  would  be  "  to 
determine  whether  it  is  possible  to  draw  a  distinct  line  of  de- 
marcation between  legitimate  and  illegitimate  remedies.  ..." 
The  growing  distrust  in  the  whole  "  patent  medicine  "  business  is 
such  that  it  behooves  our  sister  profession  to  rid  itself  of  the 
stigma  which  the  sale  of  worthless,  and  in  many  cases  dangerous, 
preparations  is  bringing  on  an  honorable  profession.  A  council 
such  as  the  editor  of  the  Journal  of  the  American  Pharmaceutical 
Association  recommends  might  do  much  toward  this  end.  If  it  is 
brought  into  existence  and  does  its  work  thoroughly  and  honestly, 
we  can  with  a  certain  degree  of  accuracy  prophesy  what  will 
happen :  Some  of  the  most  vicious  "  patent  medicines  "  will  be 
driven  ofif  the  market.  Others  less  vicious  but  worthless  will  have 
their  sales  greatly  curtailed.  As  a  corollary  of  this,  the  American 
Pharmaceutical  Association  may  expect  organized  opposition  in  the 
form,  possibly,  of  a  League  for  Pharmaceutical  Freedom.  The 
Journal  of  the  American  Pharmaceutical  Association  will  be  vilified 
by  many,  if  not  most,  of  the  privately  owned  drug  journals.  And 
last,  but  not  least,  the  editor  of  the  Journal  will  become  the  center 
of  an  attack  in  which  all  the  resources  of  blackguardism  and  bill- 
ingsgate will  be  brought  to  bear  in  an  attempt  to  besmirch  and 
blacken  his  reputation.  Rut  the  fight  will  be  well  worth  while. — 
Reprinted  from  Jour.  A.  Med.  Assn.,  May  19,  1913,  pp.  1 546-1 547. 

HAARLEM   OIL. 

A  misapprehension  in  respect  to  the  nature  and  composition 
of  this-  ancient  proprietary  appears  to  have  been  prevalent  in  the 
trade.     The  fact  that  Haarlem  oil  is  essentially  a  sulphurated  lin- 
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seed  oil  with  turpentine  oil,  while  fully  recognized  abroad,  is  dis- 
puted here.  Three  prominent  brands,  typical,  if  not  of  Haarlem 
oil,  then  of  what  is  offered  for  sale  in  this  country  as  Haarlem  oil, 
have  been  examined.  The  importers  of  each  of  the  three  brands 
stoutly  maintain  that  their  article  is  the  only  original  Haarlem  oil 
and  adduce  documentary  evidence  which  apparently  supports  their 
claims.  The  prototype  is  probably  lost  in  antiquity.  All  that  is 
certain  now  is  that  the  oil  all  comes  from  Holland.  It  is  not  even 
all  made  in  Haarlem,  its  reputed  birthplace.  Amsterdam  does  a 
thriving  business  in  its  manufacture  and  exportation.  The  extra- 
ordinary literature  formerly  wrapped  around  the  familiar  skin- 
capped  vial  has  been  interdicted  by  the  authorities.  Withal,  the 
remedy  is  certainly  the  oldest  and  probably  the  most  widely  em- 
ployed of  all  "  patent  "  medicines  in  the  world.  It  is  surprising 
how  often  one  meets  a  layman  who  professes  the  utmost  faith  in 
the  curative  properties  of  the  oil. 

Under  the  general  title  "  Oleum  Terebinthinae  sulfuratum " 
Hager  ^  gives  the  following  synonyms  of  this  ancient  remedy: 
"  Balsamum  sulfuris  terebinthinatum  ;  Balsamum  Sulfuris  Rulandi; 
Oleum  Harlemense  ;  Geschwef eltes  Terpentinol ;  Schwefelbalsam ; 
Harlemer  Balsam  ;  Silberbalsam  ;  Silbertropfen  ;  Balsamsilbertrop- 
f en ;  Tillytropfen ;  Dutch  trops  [drops?]."  To  the  remedy  itself, 
which  has  appeared  in  the  market  under  each  of  the  above  designa- 
tions, the  author  assigns  the  formula : 

Sulphurated   linseed   oil    i  part. 

Oil   of   turpentine    3  parts. 

According  to  the  same  author,-  sulphurated  linseed  oil  is  pre- 
pared by  dissolving,  with  the  aid  of  heat,  too  parts  of  sulphur  in 
6oo  parts  of  linseed  oil.  Dieterich  ^  confirms  the  above  facts. 
Buchheister  "*  states  that  "  Oleum  Terebinthinae  sulfuratum,  Har- 
lemer Balsam,  H.  Oel  "  is  prepared  by  dissolving,  with  the  aid  of 
heat,  I  part  of  sulphur  in  6  parts  of  linseed  oil.  subsequently  add- 
ing 7  parts  linseed  oil  and  21  parts  of  turpentine  oil.  Merck,^  under 
the  title  and  subtitles,  "  Oleum  Terebinthinae  sulfuratum,  Balsamum 


*  Handbuch  der  Pharmaceutischen  Praxis.  1907.  ii,  p.  1023. 

^  Ibidem,  p.  297. 

^  Pharmaceutisches  Manual,   1904,  pp.  313,  2>'^6. 

'  Vorschriftenbuch  fiir  Drogisten,  1891,  p.  15. 

°  Index,   1902,  p.  188. 
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sulfuris  terebinthinatum,  Balsamum  sulfuris  Rulandii,"  states  that 
the  preparation  is  a  solution  of  sulphurated  linseed  oil  in  oil  of 
turpentine  and  that  it  is  also  dispensed  as  "  Harlemerol."  Hence, 
the  foremost  authorities  on  pharmaceutical  practice  define  Haarlem 
oil  as  a  solution  of  sulphurated  linseed  oil  in  oil  of  turpentine. 
It  is  true  that  Hager '^  declares  that  "  Harlemer  Balsam"  was 
originally  [urspriinglich]  made  by  the  dry  distillation  of  50  parts 
aloe,  50  parts  myrrh,  20  parts  olibanum,  and  500  parts  olive  oil. 
■  The  product  was  also  called  "  Oleum  empyreumaticum  Batavicum." 
But  this  method  of  preparation  was  abandoned  long  ago,  presum- 
ably on  account  of  the  cost  of  materials.  Certainly  the  cheapness 
of  Haarlem  oil  as  it  now  appears  in  the  market  is  prima  facie  evi- 
dence that  it  is  not  manufactured  by  any  formula  such  as  that 
cited  above. 

Now  let  us  consider  the  physical  and  chemical  properties,  as 
shown  by  a  careful  examination  in  this  laboratory,  of  the  three 
brands  mentioned  above  and  referred  to  as  samples  A,  B,  and  C. 

1.  Physical  Appearance.  A.  A  viscid  liquid  of  a  red-brown 
color.  Odor  terebinthinate  and  somewhat  fetid.  B.  A  thin  liquid 
of  a  dark  red-brown  color.  Odor  composite,  terebinthinate  and 
amber-like.  C.  A  slightly  viscid  liquid  of  a  red-brown  color.  Odor 
terebinthinate,  much  finer  and  sweeter  than  the  othei  two  and  re- 
minding of  turpentine  from  Finns  sylvestris.  Odor  of  amber  oil, 
subsequently  shown  to  be  present,  disguised. 

2.  Specific  gravity.  Determined  in  a  50  c.c.  pycnometer  at  25°. 
A.  0.9234.     B.  0.9082.     C.  1.0039. 

3.  Properties  of  the  portion  volatile  in  steam.  50  c.c.  of  each 
sample  were  distilled  with  steam,  a  little  NaOH  being  added  to  the 
still  to  hold  back  resins,  sulphur,  etc.  A.  A  nearly  colorless  oil 
was  obtained.  One  rectification  produced  a  colorless  oil,  the  prop- 
erties of  which  are  given  below.  B.  A  dark-colored,  strongly  odor- 
ous oil  was  obtained  which  had  to  be  thrice  rectified  before  a  satis- 
factory product  was  obtained.  C.  Results  exactly  similar  to  those 
obtained  with  B. 

(a)  Physical  appearance.  A.  A  colorless  oil,  having  the  true 
odor  of  oil  of  turpentine.  B.  A  light  yellow  oil,  odor  terebin- 
thinate, unmistakably  empyreumatic  and  characteristic  of  amber 
oil.  C.  A  yellow  oil,  odor  terebinthinate,  unmistakably  empyreu- 
matic and  highly  characteristic  of  amber  oil. 

*  Handljuch  der   Pharmaceutischen  Praxis,   1907,  IT,  p.  502. 
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(b)  Specific  gravity.  Determined  in  a  Sprengel  tube  at  25°. 
A.  0.8648.     B.  0.8625.     C.  0.8749. 

(c)  Optical       rotation.      A.  +  10°  49'.      B.  —  8°36'.      C. — 

6°  31'- 

{d)  Solubility.  A  and  B  formed  clear  solutions  with  2  to  10 
vols.  95  per  cent,  alcohol.  C  formed  a  clear  solution  with  i  to  10 
vols.  95  per  cent,  alcohol. 

(e)  Petroleum.  Hydrocarbons  of  the  paraffin  series  were 
proved  absent  by  the  fuming  nitric  acid  test '  in  each  of  the  oils. 

(/)  Turpentine.  The  presence  of  turpentine  in  all  three  oils 
was  demonstrated  by  the  preparation  of  pinene  nitrosochloride. 

4.  Petroleum  in  the  original  oil.  Samples  A  and  C  were  tested 
for  petroleum  products  by  the  fuming  nitric  acid  test.^  Sample  A. 
The  burette  method  was  tried  twice,  but  the  reaction  could  not  be 
completed  owing  to  the  dense  froth  produced  which  persisted  in 
going  out  the  top  of  the  burette.  The  experiment  was  then  done 
in  a  shallow  porcelain  dish,  using  40  c.c.  of  fuming  nitric  acid  and 
10  c.c.  of  the  oil.  After  the  reaction  was  complete,  the  liquid  was 
poured  into  a  burette.  Result:  light  red-brown,  clear  liquid,  no 
oily  separation  at  surface.  Sample  C.  It  proved  to  be  practicable 
to  handle  this  sample  in  a  burette.  Result :  deep  red-brown  liquid, 
holding  in  suspension  resinous  particles,  but  no  oily  separation  at 
surface.  These  experiments  proved  the  absence  of  hydrocarbons 
of  the  paraffin  series  (petroleum,  kerosene,  etc.). 

5.  Presence  of  sulphur.  A  finely  powdered,  intimate  admix- 
ture of  anhydrous  sodium  carbonate,  40  gms.,  potassium  nitrate, 
80  gms.,  and  pure,  dry  sodium  chloride,"  240  gms.,  was  prepared  by 
prolonged  trituration  in  a  mortar.  Half  a  cubic  centimeter  of  the 
Haarlem  oil  was  put  into  a  15  c.c.  porcelain  crucible,  provided  with 
a  cover,  10  gms.  of  the  above  mixture  of  salts  were  added,  the 
crucible  was  covered  and  heated  at  120°  over  night.  Then  the  tem- 
perature was  raised  gradually  until  the  mass  was  in  a  state  of  quiet 
fusion.  After  cooling,  the  mass  was  extracted  with  boiling  water, 
the  solution  filtered,  the  filtrate  evaporated  to  dryness,  the  residue 
brought  to  complete  dryness  repeatedly  in  the  presence  of  HCl  in 
order  to  expel  HNO.,,  then  dissolved  in  boiling  water  and  again 


'  Annual  Report  of  Lehn  &  Fink's  Analytical  Department  for  1909,  p.  26. 
^  Ibid. 

'  Table  salt  is  never  pure  enough  for  analytical  use.     It  usually  contains 
a  considerable  percentage  of  SO4. 
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filtered.  To  the  hot  fiUrate  barium  chloride  solution  was  added. 
Three  separate  experiments  on  each  of  the  Haarlem  oils  under 
examination  gave  immediate,  decided  precipitates,  which  were  in- 
soluble in  excess  of  HCl.  Two  blank  experiments,  carried  out  in 
exactly  the  same  manner,  except,  of  course,  for  the  omission  of  the 
Haarlem  oil,  yielded  no  precipitates,  thus  demonstrating  the  purity 
of  the  reagents.  The  presence  of  sulphur  is  further  evidenced  by 
a  fetid  odor,  more  or  less  disguised,  in  all  Haarlem  oils. 

6.  Summary.  The  above  data  indicated  that  A  consisted  of 
sulphurated  oil  and  oil  of  turpentine;  that  B  and  C  consisted  of 
sulphurated  oil,  oil  of  turpentine,  and  crude  oil  of  amber,  the  last 
named  being  present  in  greater  proportion  in  C  than  in  B. — From 
Report  of  Lehn  and  Fink's  Analytical  Department,  1910-1912. 

ARTIFICIAL    MENTHOL. 

The  extremely  low  prices  at  which  certain  parcels  of  menthol 
have  been  offered  in  Hamburg  at  first  suggested  adulteration;  the 
melting  point,  37°-38°  C.  and  36.5°-38° ;  also  the  optical  rotation, 
ad  —  42.10°  and  46.38°  indicating  that  the  samples  were  "  abnor- 
mal." Further  examination  failed,  however,  to  reveal  the  presence 
of  any  foreign  addition,  and  analysis  showed  that  the  content  of 
alcohols  of  the  formula  CiuH^oO  was  100  per  cent.  It  is  considered, 
therefore,  that  the  menthol  in  question  contained  the  stereo-isomeric 
menthols  such  as  can  be  obtained  easily  by  the  reduction  of  men- 
thone  or  of  pulegone.  Except  in  the  British  Pharmacopoeia,  1898, 
which  expressly  states  that  menthol  should  be  derived  by  cooling 
the  oil  of  Mentha  arvensis  and  of  Mentha  piperita  there  is  no 
statement  in  any  pharmacopoeia  which  will  preclude  chemically- 
prepared  menthol  from  use  in  medicine.  In  fact,  in  the  French 
Codex,  1908,  it  is  definitely  stated  that  menthol  is  "  also  produced 
by  reducing  with  hydrogen  the  corresponding  a-ketone  occurring 
in  Japanese  peppermint  oil."  (The  British  Pharmacopoeia  gives 
the  melting-point  of  menthol  as  42°  C.  and  not  ex.^eeding  43°  C. 
The  French  Codex  requires  it  to  melt  at  43°  C. — E.  Tedesko, 
Apoth.  Zeit.,  1913,  28,  312.)  T.  W.  England. 

JAPAN    PEPTERMINT. 

We  enlisted  the  services  of  our  good  friend,  Mr.  J.  Perez 
Henrique,  representing  the  firm  of  Muhlethaler  &  Co.,  who  was 
paying  a  visit  to  Japan,  to  obtain  for  us  a  specimen  of  the  pepper- 
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mint  plant  now  being  cultivated  in  Okayama  in  Japan,  and  which 
is  stated  to  produce  the  best  peppermint  oil.  The  sample  has 
now  come  to  hand,  and,  although  the  foliage  is  somewhat  broken 
and  it  is  not  easy  of  identification,  yet  we  have  e\ery  reason  to 
believe  that  it  is  not  the  variety  that  has  hitherto  been  sent  from 
Japan,  but  that  it  is  in  all  probability  the  Chinese  form,  Mentha 
Canadensis,  var.  glabrata.  To  this  we  shall  refer  subsequently, 
however,  and  in  the  meantime  we  are  promised  also  specimens  of 
the  mint  plant  as  cultivated  in  Hokkaido. 

We  are  sanguine  that  the  identification  of  these  plants  may 
show  that  the  varieties  now  being  cultivated  are  different  to  those 
which  were  formerly  distilled,  and  that  in  this  way  one  may  account 
for  the  difference  in  the  constitution  of  the  essential  oil.  (See 
Perfumery  and  Essential  Oil  Record,  February,  191 3,  pp.  32-33.)  — 
Perfumery  and  Essential  Oil  Record,  May,  T913,  p.  118. 

T.  W.  England. 


NOTES  AND  NEWS. 


British  Medal  for  American  Research  Worker. — The 
Hanbury  medal  of  the  Pharmaceutical  Society  has  been  awarded 
to  Dr.  Frederick  Belding  Power,  Ph.D.,  LL.D.  The  medal  is 
awarded  biennially  for  excellence  in  the  prosecution  or  promotion 
of  original  research  in  the  chemistry  and  natural  history  of  drugs, 
and  the  adjudicators  are  the  presidents  of  the  Linnean,  Chemical, 
and  Pharmaceutical  Societies,  and  of  the  British  Pharmaceutical 
Conference,  together  with  one  pharmaceutical  chemist  (who  on 
the  present  occasion  was  Mr.  Edmund  White,  vice-president  of 
the  Pharmaceutical  Society),  nominated  by  the  last-named  two 
presidents. 

Dr.  Power,  who  is  a  director  of  the  Wellcome  Research  Labor- 
atories, is  an  American  by  birth.  Pie  was  a  student  at  Strasburg 
University,  where  he  received  the  degree  of  l^octor  of  Philosophy, 
and  was  assistant  to  the  late  Professor  Fliickigcr.  For  the  greater 
part  of  his  career  Dr.  Power  has  been  engaged  in  the  investigation 
of  drugs,  and  during  the  last  seventeen  years  has  written  150 
scientific  memoirs,  embodying  the  results  of  his  researches. — Ex- 
tract from  the  Times  dated  May  20,  191 3. 
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BREEDING  MEDICINAL  PLANTS.* 
By  F.  a.  Miller,  B.S. 

The  products  from  medicinal  plants  are  without  doubt  as  valu- 
able to  mankind  as  those  from  the  cereal,  vegetable,  fruit,  flower, 
fibre  and  other  economic  plants  under  cultivation.  The  latter  have 
all  yielded  to  the  principles  of  plant  breeding,  and  have  supplied 
man  with  a  wealth  and  variety  of  products  which  nature's  labor- 
atory has  never  equalled.  Why  should  not  medicinal  plants  yield 
and  produce  in  a  similar  manner,  and  through  cultivation  and  im- 
provement be  made  to  furnish  mankind  with  more  efficient  remedies 
against  disease? 

An  examination  of  the  crude  vegetable  drugs  as  they  occur  on 
the  drug  markets  of  to-day  reveals  a  mass  of  inferior  materials 
far  in  excess  of  what  might  be  expected.  Much  of  this  material  is 
unfit  for  manufacturing  purposes,  through  adulteration  with  un- 
known and  worthless  admixtures,  partial  or  complete  substitution 
of  one  plant  or  plant  part  for  another,  old,  inert,  mouldy  drugs 
which  may  have  been  stored  under  adverse  conditions  or  collected 
out  of  season  and  improperly  cured  and  packed.  All  this  is  due  to  a 
lack  of  power  to  control  the  production  of  crude  vegetable  drugs. 
Too  much  must  be  left  to  nature  or  to  none  too  well  informed 
collectors.  The  faults  and  inefficiencies  of  nature  need  little  com- 
ment. A  comparison  of  a  few  improved  varieties  with  their  wild 
ancestors  is  sufficient  evidence  that  nature  is  poorly  equipped  for 
the  production  of  improved  strains. 

Ignorant  collectors  many  times  are  a  menace.  Personal  ex- 
perience with  many  of  them  has  revealed  an  absence  of  any  sense 

*  Read  before  the  Plant  Section  of  the  American  Breeders'  Association 
at  the  meeting  held  in  Columbia,  South  Carolina,  January  25,  1913. 
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of  responsibility,  and  but  little  power  of  discrimination  in  selecting 
and  identifying  plants.  They  cannot  separate  closely  related  species, 
a  procedure  often  necessary  in  the  intelligent  collection  of  medic- 
inal plants,  and  frankly  refuse  to  observe  certain  rules  governing 
collection  and  curing.  It  is  thus  evident  that  the  variations  of 
nature  associated  with  ignorance,  often  give  the  pharmacist  and 
practicing  physician  a  poor  and  suspicious  product.  Rigid  in- 
spections must  be  enforced  at  all  stages  in  the  process  of  manu- 
facturing medicinal  preparations.  But  however  rigid  these  in- 
spections may  be,  they  cannot  overcome  all  the  variations  of  plant 
growth  or  correct  all  the  mistakes  of  careless  collectors.  The 
supply  of  medicinal  plant  products  should  be  controlled  with  the 
same  degree  of  nicety  as  the  agricultural  products  or  even  with 
greater  precision,  since  in  many  instances  a  life  is  dependent  upon 
the  strength  and  purity  of  some  vegetable  drug. 

Plant  breeders  are  supplying  fruits  of  varying  acid  values,  com 
of  high  and  low  percentage  of  oil  and  protein,  carefully  selected 
sugar  beets  of  high  yielding  power,  and  varieties  of  tobacco  suit- 
able for  various  purposes  according  to  an  indicated  nicotine  con- 
tent. All  of  these  achievements  and  numerous  others  are  note- 
worthy. Of  a  different  character,  but  of  no  less  importance  are 
the  drug  producing  plants  which  yield  the  alkaloids,  glucosides, 
saponins,  resins,  oleoresins,  etc.,  upon  which  their  curative  property 
depends.  Cannot  the  plants  yielding  these  so-called  active  prin- 
ciples be  brought  under  the  influence  and  control  of  the  breeder, 
and  be  made  to  produce  their  respective  products  more  abundantly 
and  more  consistently  than  in  the  wild  state?  In  attempting  to 
answer  this  question,  experiments  have  been  started  with  several 
medicinal  plants  which  will  extend  over  a  considerable  period  of 
time,  and  involve  various  problems  of  selection  and  breeding. 

The  SolanacecE  ofifer  as  rich  a  field  in  the  development  of 
improved  medicinal  forms  as  it  has  already  offered  in  the  pro- 
duction of  the  potato,  tomato,  tgg  plant  and  capsicum  among  the 
food  producing  plants,  and  the  datura,  solanum,  capsicum  and 
tobacco  of  the  decorative  forms.  In  the  terminology  of  the  drug- 
gist there  is  found  within  the  same  family  the  very  important 
form,  belladonna,  henbane  and  stramonium,  all  yielding  alkaloids 
and  readily  amenable  to  chemical  methods  of  assay.  These  three 
genera,   in   addition   to   others   from   different  plant   families,   arc 


'^'"'■ju'iyl'iais^'"'"'}  Breeding  Medicinal  Plants.  293 

being  used  in  the  above  mentioned  experiments.  Chemical  and 
biological  methods  are  being  used  in  checking  and  following  the 
progress  of  the  work.  It  is  hoped  that  correlations  may  be  found 
to  exist  between  high  potency  and  certain  morphological  char- 
acters. This  would  eliminate  in  part  at  least  the  chemical  and 
physiological  assays,  which  are  expensive,  and  somewhat  long. 
Following  is  a  brief  discussion  of  what  is  being  done  with  some 
of  the  forms  under  investigation. 

BELLADONNA. 

Both  the  leaves  and  roots  of  belladonna  (Atropa  belladonna) 
are  used.  They  must  yield  respectively  0.30  per  cent,  and  0.45 
per  cent,  of  alkaloids.  During  the  past  three  years,  6  per  cent, 
of  all  shipments  of  the  leaf  examined  were  below  standard.  The 
variation  in  percentage  of  alkaloids  for  the  same  period  of  time 
was  from  0.23  to  0.62  per  cent.,  average  0.43  per  cent.  Of  the 
shipments  of  root  examined,  28  per  cent,  were  below  standard, 
with  a  variation  of  from  0.17  to  0.66  per  cent.,  average  0.48  per  cent. 
No  attempts  have  been  made  to  breed  belladonna  for  a  high  yield 
of  alkaloids,  a  possibility  which  is  suggested  by  the  range  of 
variations  as  indicated  above.  That  the  belladonna  plant  does 
possess  a  higher  yielding  power  than  average  figures  would  sug- 
gest, is  shown  by  a  yield  of  0.9  per  cent,  of  alkaloids  which  was 
obtained  upon  a  plot  fertilized  with  commercial  acid  phosphate. 
Such  a  high  yielding  power  as  this  would  of  course  not  be  trans- 
mitted by  these  plants  to  their  offsprings.  It  is  only  mentioned  to 
indicate  the  possibilities  of  locating  high  yielding  plants  by  testing 
leaves  from  selected  individuals. 

During  the  past  summer  a  number  of  such  selections  were 
made.  Individual  plants  were  selected,  numbered  and  inbred. 
Samples  of  leaves  were  taken  from  these  individuals  upon  which 
to  determine  the  alkaloidal  yield.  These  selected  plants  were  also 
propagated  vegetatively  and  the  resulting  plants  are  being  grown 
in  the  greenhouse.  Some  of  them  are  growing  in  pots  in  the 
original  soil  in  which  the  parent  plants  were  grown,  while  others 
are  growing  in  various  mixtures  of  widely  differing  soils.  In  this 
manner  it  is  hoped  that  some  information  may  be  gained  upon 
the  behavior  of  the  alkaloids  with  respect  to  inheritance,  effects 
of  soils,  variation  in  yield  from  plants  grown  from  open  pollinated 
and  close  fertilized  seeds;  and  from  those  propagated  by  cuttings. 
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The  selected  plants  so  far  tested  indicate  a  variation  in  yield  of 
from  0.55  per  cent,  to  0.87  per  cent,  of  alkaloids.  The  progeny  of 
these  plants  of  known  yield  will  be  tested  in  a  similar  manner. 

The  external  characters  of  the  belladonna  plant  are  extremely 
uniform,  with  the  exception  of  total  yield  of  leaves  and  roots  per 
plant.  This  exception  will  be  taken  advantage  of  in  selecting  for 
increased  production  of  these  products.    Individuals  vary  in  amount 


Fig.  I. 


Commercial  test  plot  of  Belladonna. 

of  dry  root  produced  from  139  grams  to  203  grams.  It  has  been 
stated  that  the  percentage  of  alkaloids  in  the  roots  of  this  plant 
increase  markedly  after  the  first  year,  and  reach  a  maximum  at 
the  end  of  the  third  year's  growth.  Belladonna  is  not  perfectly 
hardy  throughout  the  central  United  States,  and  more  hardy 
strains  must  be  developed  before  the  above  condition  can  be  ob- 
served to  advantage.     Sixteen  hundred  plants  are  now  being  tested 
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in  the  vicinity  of  Indianapolis  for  relative  hardiness.     See  Figure  I 
for  test  plot  of  belladonna. 

HENBANE. 

Henbane  is  a  pharmacopceial  drug,  supposed  to  consist  of  the 
dried  leaves  and  flowering  tops  of  Hyoscyamus  niger  collected  from 
plants  of  the  second  year's  growth.  This  product  must  yield  not 
less  than  0.08  per  cent,  of  alkaloids.  Records  covering  one  hundred 
and  two  inspections  of  this  drug  purchased  in  the  drug  markets 
of  the  United  States,  show  but  thirteen  per  cent,  with  a  yield  of 
alkaloids  equal  to  or  above  this  requirement.  The  remaining  eighty- 
seven  per  cent,  vary  from  0.018  per  cent,  to  0.075  P^^  cent.  From 
a  botanical  point  of  view,  this  drug  is  also  far  from  uniform. 
Many  samples  and  shipments  contain  seeds  which  germinate 
readily,  and  when  grown  to  maturity,  furnish  a  means  of  accur- 
ately identifying  the  original  material.  A  number  of  shipments 
have  been  checked  in  this  manner  during  the  past  two  years,  and 
annual  plants  have  been  found  in  nearly  all  cases.  The  official 
requirements  state  definitely  that  the  drug  must  be  collected  from 
plants  of  the  second  year's  growth.  However,  without  some 
provision  for  controlling  this  collection,  little  can  be  done  toward 
obtaining  an  official  product  in  this  respect.  Certainly  the  above 
conditions  of  alkaloidal  yield  and  botanical  origin  of  this  drug  are 
strongly  suggestive  of  the  necessity  and  desirability  of  subjecting 
the  genus  to  a  thorough  and  rigid  investigation.  This  investiga- 
tion should  have  to  do  with  the  isolation  and  cultivation  of  the 
annual  and  biennial  forms,  as  well  as  all  species  and  varieties  of 
these.  Individual  plants  should  be  selected  for  breeding  purposes, 
and  tested  for  yielding  properties  in  the  same  manner  as  described 
for  belladonna. 

STRAMONIUM. 

Stramonium  has  been  taken  up  in  a  similar  manner,  and  the 
work  on  Datura  stramonium  and  Datura  tatula,  two  common 
forms,  has  now  been  carried  through  the  second  year.  Selections 
of  Datura  tatula  gave  a  variation  in  alkaloidal  percentage  of  from 
0.47  to  0.65.  The  plants  yielding  these  extremes  produced  off- 
springs as  follows : 

Of  ten  individuals  from  the  plant  yielding  0.47  per  cent,  alka- 
loids, a  range  of  from  0.44  per  cent,  to  0.57  per  cent,  was  obtained, 
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the  average  for  the  ten  being  0.51  per  cent.  Of  the  same  number 
of  individuals  from  the  plant  yielding  0.65  per  cent.,  a  range  of 
from  0.43  per  cent,  to  0.77  per  cent,  was  obtained,  the  average  in 
this  case  being  0.65  per  cent.  In  the  first  group  seven  of  the 
ten  plants  tested  exceeded  the  parent  in  alkaloidal  yield,  while  in 
the  second,  only  five  exceeded  the  parent.  It  is  of  interest  to  note 
that  the  lowest  limit   (0.43  per  cent.)   was  found  in  the  progeny 

Fig.  II. 
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Breeding  plot  of  Stramonium. 

of  the  high  yielding  plant  (0.65  per  cent.),  the  lowest  limit  in  that 
of  the  low  yielding  plant  (0.47  per  cent.)  being  0.44  per  cent. 
The  most  promising  feature  of  this  experiment  in  its  present  stage 
is  the  greater  average  yield  obtained  over  that  from  wild  plants 
from  the  same  locality.  A  mixed  sample  of  leaves  from  uncul- 
tivated plants  of  Datura  tatiila  gave  a  yield  of  only  0.35  per  cent, 
in  comparison  with  average  yields  of  0.51  and  0.65  per  cent,  from 
selected  plants.     These  latter  figures  might  also  be  compared  with 
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the  average  yield  of  commercial  shipments  of  stramonium  as  noted 
for  three  years,  which  is  0.34  per  cent.  The  analysis  of  the  Datura 
stramonium  selections  of  the  past  year,  which  were  performed  in 
the  same  manner  as  those  of  Datura  tatula,  have  not  been  com- 
pleted. The  parent  plants,  however,  from  which  these  selections 
were  made,  gave  yields  of  0.46  per  cent,  and  0.55  per  cent, 
respectively,  which  figures  represent  the  low  and  high  limits  ob- 
tained from  a  number  of  individuals. 

Two  other  varieties  of  stramonium  not  common  to  this 
country  were  grown  and  tested.  These  were  Datura  humulis  flava, 
bearing  large,  beautiful,  double  yellow  flowers  of  peculiar  fra- 
grance, and  Datura  ferox,  a  form  very  closely  resembling  Datura 
tatida,  but  having  a  more  vigorous  and  robust  habit.  Both  of 
these  forms  were  obtained  from  Germany.  The  first  contained 
in  a  mixed  sample,  0.42  per  cent,  of  alkaloids,  and  individual 
selections  of  the  second  gave  a  variation  of  from  0.53  per  cent,  to 
0.70  per  cent,  of  alkaloids. 

It  is  to  be  regretted  that  none  of  the  first  plants  selected  for 
testing  were  close  fertilized.  During  the  past  year,  all  selected 
plants  were  inbred,  and  only  these  will  be  used  in  continuing  the 
work.  Twenty  crosses  were  made  among  the  three  species, 
stramonium,  tatula  and  ferox.  The  effects  of  these  crosses  upon 
alkaloidal  yield  as  well  as  upon  visible  characters,  will  be  noted 
during  the  next  growing  season.  See  Figure  II  for  breeding 
plot  of  stramonium. 

DtGiT.M.is   (Foxglove). 

Digitalis,  the  common  garden  foxglove,  has  been  chosen  as 
another  medicinal  plant  upon  which  to  test  the  effects  of  breeding. 
It  is  also  an  official  drug,  and  must  consist  of  the  leaves  from 
the  second  year  plant  of  Digitalis  purpurea  at  the  commencement 
of  flowering.  This  form  has  been  included  for  experimental  pur- 
poses on  account  of  its  value  to  the  physician  and  because  of  a 
wide  variation  and  much  uncertainty  in  physiological  effect.  There 
is  also  a  lack  of  experimental  data  upon  such  questions  as  the 
comparative  value  of  the  wild  and  cultivated  plant  and  of  the 
many  different  species  and  varieties,  of  the  effects  of  cultivation 
upon  medicinal  value,  time  of  collection,  methods  of  curing,  pack- 
ing and  storing  and  of  the  influence  of  various  ecological  factors. 

In  the  study  of  the  group,  it  is  not  only  desirous  to  compare 
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the  many  species  and  varieties  medicinally,  but  also  to  determine 
their  relative  yield  of  crude  material,  ease  of  culture,  hardiness, 
flowering  period  and  effects  of  hybridization  upon  these  respective 
characters. 

Thirty-two   forms   (see  Figure  Til)    consisting  of  both  species 
and   varieties,   are   under   obsenation.      These   have   been    started 


Fig.  III. 


Various  species  and  varieties  of  Digitalis. 

from  seed  purchased  of  commercial  seedsmen.  The  most  prominent 
trade  catalogues  from  this  country,  England.  Germany  and  Japan 
have  been  examined,  and  all  forms  of  the  foxglove  listed  in  them 
have  been  obtained.  Some  of  these  were  started  in  the  green- 
house as  early  as  December  in  an  effort  to  bring  as  many  of  them 
as  possible  into  flower  the  first  year.  The  following  table  shows 
the  date  planted,  number  of  plants  in  flower  on  given  dates,  and 
total  number  of  plants,  both  flowering  and  non-flowering,  at  end 
of  growing  season : 
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Fig.  IV. 

Leaf  Variations  in    Different   Plants  of  the   Same   Species  or  Variety.     A  Typical 
Mature  Leaf  was  Collected  From  Each  Pl.-vnt. 


Digitalis  purpurea.     Watkins  and  Simpson,  London. 


Digitalis  gloxinioides.     Horsford's  Nurseries,  Vt. 
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The  early  flowering  individuals  noted  in  the  table  are  being 
utilized  for  breeding  purposes,  in  the  hope  of  obtaining  either 
annuals  or  biennials  of  a  higher  and  more  uniform  quality.  Mixed 
samples  of  leaves  collected  from  plants  of  the  first  year's  growth 
of  all  varieties  studied  have  been  biologically  tested.  Many  of 
the  varieties  test  equally  as  high  as  good  commercial  drug,  and 
some  of  them  even  exceed  this  article  in  relative  strength,  as 
indicated  by  the  above  method.  Others  have  proven  extremely 
inactive,  the  poorest,  as  indicated  by  the  physiological  tests,  being 
only  one-sixth  as  active  as  the  best. 

In  addition  to  the  biological  tests,  the  external  characters  must 
also  be  closely  observed.  Upon  a  basis  of  leaf  forms,  the  genus 
is  easily  divided  into  two  groups.  One  of  these  is  characterized 
by  broad,  rough  leaves  and  includes  such  varieties  as  purpurea, 
monstrosa,  alba,  gloxinioides  and  others.  They  vary  greatly  in 
physical  characters,  and  apparently  hybridize  with  considerable 
ease.  The  other  group  is  characterized  by  narrow,  smooth  leaves 
and  includes  such  forms  as  lanata,  ambigua,  grandiflora,  sibirica, 
canariensis  and  others.  The  members  of  this  group  vary  little 
in  external  characters,  and  hybridize  with  considerable  difficulty. 

The  diversity  of  leaf  forms,  as  noted  for  individuals  of  the 
same  species  or  variety,  is  indicated  for  two  forms,  in  Figure  IV. 
Each  leaf  was  taken  from  a  different  plant.  The  variations  in 
size,  shape,  margin,  petiole,  surface  and  color  seem  too  great  and 
diversified  to  be  explained  as  individual  variabilities.  Breeding 
and  the  examination  of  a  large  number  of  plants  will  evidently 
clear  up  this  point. 

The  foregoing  is  only  expected  to  serve  as  a  suggestion  to 
those  who  may  be  interested  or  have  the  opportunity  to  observe 
or  investigate  medicinal  plants.  Much  good  will  have  resulted  if 
better  crude  drugs  of  vegetable  origin  can  be  produced  from  the 
wild  forms,  by  an  application  of  the  rapidly  advancing  views  of 
the  practical  breeder.  It  is  only  just  that  the  demands  upon  the 
plant  kingdom  should  be  exhausting,  and  such  will  not  be  the  case 
until  medicinal  plants  are  included  in  the  category  of  the  plant 
breeder. 

Botanical  Department,  Eli  Lilly  &  Company, 
Indianapolis,  Indiana,  January  18,  1913. 
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MAGMA  MAGNESIA. 


By  George  M.  Beringer. 


The  National  Formulary  directs  that  Magnesia  Magma,  com- 
monly called  Milk  of  Magnesia,  be  made  by  pouring  a  filtered 
solution  of  8i  Gni.  of  Sodium  Hydroxide  in  4000  cc.  of  Water 
into  a  filtered  solution  of  250  Cm.  of  Magnesium  Sulphate  in  4000 
cc.  of  Water.  The  precipitate  is  washed  by  decantation,  then 
drained  and  mixed  with  sufficient  water  to  make  the  product 
measure    1000  cc. 

This  looks  like  an  exceedingly  simple  formula  that  should 
yield  a  satisfactory  preparation.  However,  in  my  experience,  it 
has  not  proven  so,  and  several  modifications  are  necessar}^  and 
are  included  in  the  improved   formula  now  presented. 

The  author  of  the  N.  F.  formula  aimed  to  obtain  a  very  fine 
precipitate  by  using  very  dilute  solutions  and  precipitating  at  room 
temperature.  He  succeeded  in  doing  this,  but  the  precipitate  is 
so  light  and  commonly  so  bulky  that  it  is  with  difficulty  that  it  can 
be  reduced  to  a  volume  of  1000  cc.  and  remain  sufficiently  fluid  to 
pour.     The  resulting  magma  usually  resembles  thick  starch  paste. 

An  examination  of  the  wash  water  shows  that  the  Magnesium  is 
not  all  precipitated.  This  is  readily  understood  when  the  formula 
is  critically  examined.  The  quantity  of  Sodium  Hydroxide  directed, 
81  Gm.,  is  shown  by  calculation  to  be  the  theoretical  amount  of 
pure  anhydrous  Sodium  Hydroxide  that  would  be  required  to 
react  with  250  Gm.  of  Magnesium  Sulphate,  U.  S.  P.,  but  as 
Sodium  Hydroxide,  U.  S.  P.  contains  about  90  per  cent,  pure 
NaHO,  it  is  self-evident  that  the  formula  directs  an  insufficient 
amount. 

The  chemist  has  been  taught  the  difficulty  of  completely  pre- 
cipitating Magnesium  Hydroxide  in  the  presence  of  alkaline 
chlorides  or  sulphates  and  that  an  excess  of  the  solution  of  potassa 
or  solution  of  soda  is  necessary  and  that  "  the  separation  of  this 
precipitate  is  greatly  promoted  by  boiling  the  mixture."  The 
present  N.  F.  formula  has  insufficient  alkali  instead  of  an  excess, 


*  Read  at  the  annual  meeting  of  the  New  Jersey  Pharmaceutical  Associa- 
tion, June  II,  1913. 


Am.  Jour.  Pharni 


juiy'^1913*™' }        Perri,  Quinines  et  Strych.  Phos.  303 

and,  moreover,  commits  a  manipulative  error  in  directing  that  the 
Sodium  Hydroxide  sohition  be  poured  into  the  solution  Magnesium 
Sulphate  so  that  at  no  time  is  an  excess  of  alkali  present.  The 
use  of  hot  solutions  instead  of  cold  should  also  be  directed. 

To  correct  these  defects,  the  following  improved  formula  is 
presented : 

Magma  Magnesle. 

Magnesium  Sulphate 250  Gm. 

Sodium   Hydroxide    100  Gm. 

Water,  a  sufficient  quantity. 

Dissolve  the  Sodium  Hydroxide  in  1000  cc.  of  Water  and  the 
Magnesium  Sulphate  in  another  portion  of  1000  cc.  of  Water  and 
filter  the  solutions.  Heat  the  solutions  to  boiling  and  add  the 
Magnesium  Sulphate  to  the  solution  of  Sodium  Hydroxide 
with  constant  stirring.  Boil  the  mixture  for  fifteen  min- 
utes, then  remove  from  the  fire  and  wash  several  times  by 
decantation  and  then  on  a  close  muslin  strainer  until  the  washings 
are  free  from  saline  taste  and  give  not  more  than  a  slight  turbidity 
with  Barium  Chloride  T.S.  Allow  the  magma  to  drain,  then  trans- 
fer to  a  suitable  vessel  and  add  sufficient  water  to  make  1000  cc.  and 
mix  thoroughly. 

In  order  to  obtain  a  nice  white  and  smooth  preparation,  one 
must  be  careful  of  the  character  of  the  water  used.  If  distilled 
water  is  produced  in  abundance'  and  at  a  minimum  cost  it  can  be 
used  to  advantage.  The  cost  of  distilled  water  to  the  average 
pharmacist,  however,  would  preclude  its  use  for  the  washing  of 
this  preparation.  Satisfactory  water  can  be  cheaply  and  readily 
obtained  by  adding  5  Gm.  of  powdered  Magnesium  Carbonate  to 
each  litre,  boiling  and  then  filtering. 


ELIXIR   FERRI,   QUININ.-E   ET   STRYCHNINE 
PHOSPHATUM.i 

By  George  M.  Beringer. 

The  formula  for  the  Elixir  of  the  Phosphates  of  Iron,  Quinine 
and  Strychnine,  U.  S.  P.  VIII,  has  been  criticized  largely  because 
of   the   uncertainty    of    the   color    in    different    lots   and    the    rapid 

*  Read  at  the  annual  meeting  of  the  New  Jersey  Pharmaceutical  Associa- 
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changes  that  take  place  in  the  color  and  flavoring  on  keeping. 
Recently,  another  question  has  been  raised,  namely,  if  Quinine  in 
solution  with  Acetic  Acid  is  not  partly  changed  to  Quinotoxin. 
Consequently,  it  seems  desirable  to  adopt  in  the  revision  a  different 
formula. 

The  pharmaceutical  journals  have  presented  a  number  of  pro- 
posed formulas  and  it  has  fallen  to  my  lot  to  try  many  of  these. 
Without  going  into  a  detailed  account  of  the  experiments  or  criti- 
cism of  these  formulas,  I  will  submit  the  improved  formula  which 
I  have  recommended. 

Elixir  Ferri,  Quinine  et  Strychnine  Phosphatum. 

Soluble  Ferric  Phosphate  17.5  gm. 

Potassium  Citrate   5  gm. 

Quinine    8.75  gm. 

Strychnine    0.275  g^"- 

Phosphoric  Acid    2  cc. 

Alcohol    200  cc. 

Glycerin    200  cc. 

Compound  Spirit  of  Orange  10  cc. 

Purified  Talc  30  gm. 

Distilled  Water,  a  sufficient  quantity,  

To  make  1000  cc. 

Dissolve  the  Quinine  and  the  Strychnine  in  the  Alcohol  and 
TOO  cc.  of  Distilled  Water  to  which  has  been  added  the  Phosphoric 
Acid.  Add  to  this  the  Compound  Spirit  of  Orange.  Dissolve  the 
Soluble  Ferric  Phosphate  and  the  Potassium  Citrate  in  100  cc.  of 
warm  Distilled  Water.  To  this  solution  add  the  Glycerine  and 
then  the  alkaloidal  solution  and  sufficient  Distilled  Water  to  make 
the  product  measure  1000  cc.  Mix  the  Purified  Talc  intimately 
with  the  liquid  and  then  filter,  returning  the  first  portion  of  the 
filtrate  until  a  transparent  liquid  is  obtained.  Lastly,  wash  the 
filter  with  a  mixture  of  i  volume  of  Alcohol  and  4  volumes  of 
Water  until  the  filtered  product  measures  looo  cc. 

In  this  formula  the  proportion  of  the  medicinal  ingredients  is 
retained  the  same  as  in  the  present  official  formula,  as  it  was  not 
deemed  desirable  to  make  any  change  in  the  accepted  strength  or 
dosage.  The  use  of  glycerin  as  the  sweetening  ingredient  in  place 
of  sugar  has  proven  very  satisfactory  in  elixirs  containing  iron 
salts  and  corrects  the  tendency  of  such  elixirs  to  change  color. 
The   green   tint   of   the   product   as   at   first   prepared   appears   to 
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undergo  no  marked  change  after  keeping  for  a  year  or  more. 
Instead  of  using  Aromatic  Elixir  as  a  diluent,  the  elixir  is  made 
in  the  process  of  the  manipulation,  the  Compound  Spirit  of  Orange 
being  added,  thus  insuring  the  greatest  amount  of  flavoring  possible. 
The  manipulation  is  an  important  factor  in  obtaining  a  satisfactory 
product  and  a  reversal  of  the  directions  as  to  mixing  will  promptly 
demonstrate  this. 


DEODORIZED   TINCTURE    OF    OPIUM.^ 

By  Joseph  W.  England. 

The  official  Deodorized  Tincture  of  Opium  is  a  solution  of  the 
water-soluble  proximate  principles  of  opium  made  from  granulated 
opium  and  water,  concentrated  by  evaporation  on  a  water  bath, 
washed  with  purified  petroleum  benzin  and  preserved  with  alcohol. 
The  process  eliminates  resin,  caoutchouc,  ligneous  matter,  odorous 
principles,  etc.  The  preparation  is  analogous  to  the  old  McMunn's 
Elixir  of  Opium. 

The  objection  to  the  official  method  of  making  Deodorized 
Tincture  of  Opium  is  that  it  is  tedious  to  carry  out  and  the  product, 
unless  very  carefully  made,  is  apt  to  have  a  benzin-odor. 

Various  improvements  in  the  official  formula,  including  the 
paraffin-method,  have  been  suggested,  but  the  simplest  and  best 
procedure,  in  the  judgment  of  the  writer,  is  to  make  the  preparation 
directly  from  deodorized  opium,  as  advocated  by  the  late  Professor 
John  M.  Maisch  (King's  American  Dispensatory,  1900,  p.  1978). 
This  has  been  done  in  the  laboratory  of  Smith,  Kline  and  French 
Co.,  for  a  number  of  years  and  with  entire  satisfaction. 

The  following  method  is  recommended : 

Deodorized  Opium  (containing  12  to  12.5  per  cent,  of  crystallizable 

morphine)  one  hundred  grammes 100  gms. 

Alcohol,  two  hundred  cubic  centimeters   200  cc. 

Water,  a  sufficient  quantity  to  make  one  thousand  cubic  centimeters.   locxj  cc. 

To  one  thousand  cubic  centimetres  of  cool  water,  in  an  evaporat- 
ing dish,  gradually  add  one  hundred  grammes  of  Deodorized 
Opium,  mix  and  heat  on  a  water  bath   for  six  hours ;   replacing 

*  Presented  at  the  annual  meeting  of  the  New  Jersey  Pharmaceutical 
Association,  June  11,  1913. 
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water  lost  by  evaporation.  When  cool,  pour  the  mixture,  as  evenly 
as  possible,  upon  a  wetted,  non-fluted  paper  filter  in  a  funnel, 
returning  the  first  portion  of  the  percolate  until  it  runs  clear. 
Then  percolate  the  residue  on  the  filter  with  water  until  the  per- 
colate passes  colorless  and  is  only  faintly  bitter.  Concentrate 
the  percolates  on  a  water  bath,  until  they  measure  seven  hundred 
cubic  centimetres,  cool,  add  two  hundred  cubic  centimetres  of 
alcohol,  and  filter  through  a  paper  filter. 

Assay  the  final  product  by  the  process  given  under  Tinctura 
Opii  of  the  U.  S.  Pharmacopoeia  and  adjust  the  volume  of  prepara- 
tion, by  the  addition  of  water,  so  that  each  one  hundred  cubic 
centimetres  shall  yield  not  less  than  1.2  nor  more  than  1.25  Cms. 
of  crystallized  morphine.  By  making  the  final  volume  nine 
hundred  cubic  centimetres,  and  assaying,  the  product  can  be  most 
readily   standardized. 

In  the  making  of  Deodorized  Tincture  of  Opium  from  de- 
odorized opium,  boiling  water  has  been  used,  but,  in  the  writer's 
opinion,  the  use  of  cool  water,  and  then  heating  on  a  water  bath, 
is  preferable. 

PHYLACOGENS.^ 
General  Description. 

Since  1910  the  interest  of  medical  circles  has  been  excited  by  the 
extraordinary  results  reported  as  following  the  use  of  a  new  form 
of  bacterial  derivative  in  the  treatment  of  acute  and  chronic  in- 
fections, originated  by  Dr.  A.  F.  Schafer.  of  Bakersfield,  California, 
who  first  presented  his  discovery  to  the  profession  through  the 
San  Joaquin  Medical  Society,  at  Fresno,  California,  October,  1910, 
and  later  through  the  San  Francisco  Medical  Society  on  January 
14,  191 1.  Dr.  Schafer's  preliminary  paper  was  published  in  the 
Therapeutic  Gazette,  April   15,  191 1. 

Theory:    The  Views  of  Dr.   Schafer. 
The    principle    upon    which    the    use    of    these    Phylacogens    is 
founded  is,  briefly,  the  theory  of   multiple   infections.     The  prin- 

^  In  response  to  a  request  by  the  editor  of  this  Journal  for  a  brief  article 
giving  a  summary  of  the  nature,  properties  and  uses  of  Phylacogens,  Messrs. 
Parke,  Davis  and  Company  have  sent  a  voluminous  article  of  which  this  is 
an  abstract. 
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ciple  is  supported  by  an  extraordinary  practical  experience,  sup- 
plemented by  exhaustive  and  long-continued  laboratory  and  clinical 
experimental   work  by  Dr.   Schafer. 

Three  facts  are  set  forth  by  Dr.  Schafer  as  the  basis  of  this 
new  therapy. 

First:  Practically  all  acute  and  many  of  the  chronic  diseases 
are  caused  by  the  metabolic  products  of  pathogenic  bacteria. 

Second:  The  human  subject  is  the  host  of  micro-organisms 
that  are  pathologically  latent  but  capable  of  setting  up  a  disease 
process  under  certain  conditions. 

Third:  The  growth  of  infecting  micro-organisms  can  be  ar- 
rested and  their  effects  neutralized  by  products  derived  from  their 
development  in  artificial  culture  media. 

Dr.  Schafer  is  of  the  belief  that  all  infections  are  "  mixed 
infections,"  that  except  in  rare  instances  there  is  no  such  thing 
as  an  infection  by  a  single  species  of  micro-organism;  that  while 
one  species  may  predominate,  the  pathogenic  process  engendered 
by  it  is  accelerated  and  intensified  by  the  complicating  presence  of 
other  organisms  of  other  species:  in  other  words,  that  in  the  course 
of  an  infectious  disease  the  symptoms  are  due  not  only  to  the 
effects  of  a  single  species  of  organism  (the  specific  infection),  but 
to  the  influence  of  other  organisms  whose  pathologic  role  is  not 
insignificant,  but  which  must  be  reckoned  with  in  any  successful 
scheme  of  therapeutics. 

Dr.  Schafer  further  believes  that  the  human  subject  is  at  all 
times  the  host  of  a  great  variety  of  organisms  and  harbors  these 
pathogenic  bacteria  without  harm  to  itself  during  periods  of  phys- 
iological resistance,  at  or  above  par,  and  in  the  absence  of  any 
solution  of  tissue  continuity.  When  the  resistance  is  below  par, 
or  a  solution  of  continuity  of  tissue  occurs,  the  bacteria  harbored 
by  the  human  host  assume  pathological  significance. 

Furthermore,  he  contends  that  certain  diseases,  as  typhoid 
fever,  pneumonia,  tuberculosis,  erysipelas,  rheumatism,  and  others, 
are  objective  and  subjective  symptomatic  manifestations  of  the 
preponderance  in  the  patient  of  the  toxic  and  destructive  products 
of  the  peculiar  species  of  organisms  to  which  the  etiology  of  the 
disease  is  usually  ascribed,  as  B.  Typhosus  in  tyi)hoid  fever,  D. 
Pneumonicr  in  i)neumonia,  the  B.  Tuberculosis  in  tuberculosis,  etc.; 
and,  in  addition,  the  symptoms  are  due  in  ])art  at  least  to  the 
destructive   action   of   certain    materials   prodticed   by   complicating 
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organisms  which  are  always  present  in  great  variety  and  number. 

As  an  illustration,  attention  may  be  directed  to  the  now  com- 
monly accepted  idea  that  in  pulmonary  tuberculosis  the  greatest 
danger  to  the  patient,  much  of  the  difficulty  of  the  treatment,  and 
many  of  the  most  notable  symptoms,  such  as  loss  of  weight,  high 
temperature,  disturbance  of  circulation,  purulent  expectoration, 
destruction  of  tissue,  etc.,  are  due  to  the  complicating  organisms, 
and  if  the  so-called  "  mixed  infection  "  can  be  checked  or  elimi- 
nated, efforts  may  be  directed  against  the  bacillus  tuberculosis  with 
far  greater  success  than  has  heretofore  been  possible  in  the  treat- 
ment of  this  condition. 

Dr.  Schafer  points  to  the  fact  that  the  administration  of  bac- 
terial vaccines  to  patients  suffering  from  infection  not  infrequently 
fails  of  effect  because  the  truth  of  the  above  assumption  is  not  recog- 
nized, especially  when  the  treatment  consists  in  the  use  of  a  vac- 
cine made  from  a  single  species  of  organism  isolated  from  the 
patient.  Bacterial  vaccines  made  from  a  single  species  of  organism 
proved  successful  in  many  cases,  but  the  multiplicity  of  "  com- 
bined, "  bacterial  vaccines  now  in  use  points  to  the  rapidly  develop- 
ing conclusion  that  the  great  majority  of  patients  require  something 
more  than  treatment  with  a  vaccine  made  from  one  organism;  the 
success  attending  the  use  of  polyvalent  bacterial  vaccines  made 
from  a  number  of  different  species,  even  when  used  in  pathologic 
conditions  apparently  due  to  one  species,  points  to  the  likelihood 
of  this  theory  being  correct. 

Name. 

The  term  "  Phylacogen  "  has  been  coined  to  distinguish  the 
several  new  bacterial  derivatives  (devised  by  Dr.  A.  F.  Schafer  and 
produced  by  Parke  Davis  &  Co.)  from  other  remedial  agents  of 
similar  character  that  may  be  offered  to  the  medical  profession. 
Each  specific  Phylacogen  is  further  identified  by  the  prefixion  of  the 
name  of  the  pathological  condition  in  which  it  is  indicated — as 
Gonorrhea  Phylacogen,  Rheumatism  Phylacogen,  Pneumonia 
Phylacogen,  etc. 

The  term  "  Phylacogen "  (derived  from  two  Greek  words, 
phulax  (piXa^  a  guard,  and  gennan  rswav  to  produce)  means 
"  Phylaxin  producer.'"  Phylaxin  is  the  name  applied  by  Hankin  to 
a  defensive  proteid  found  in  animals  that  have  acquired  an  artificial 
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immunity  to  a  given  infectious  disease.  Phylacogene  are  new 
jjrocess  bacterial  derivatives  prepared  by  Parke,  Davis  &  Company 
according  to  a  method  originated  by  Dr.  A.  F.  Schafer  and  used  in 
the  treatment  of  infectious  diseases. 


Preparation  of  Phylacogens. 

Phylacogens  are  neither  "  bacterial  vaccines  "  nor  "  sera  "  as 
ordinarily  understood.  They  are  sterile  aqueous  solutions  of 
metabolic  substances  or  derivatives  generated  by  bacteria  grown 
in  artificial  media. 

The  Phylacogens  are  made  from  a  lage  number  of  species 
of  the  well  known  pathogenic  bacteria,  such  as  the  several  Staphy- 
lococci, Streptococcus  pyogenes,  Bacillus  pyocyaneus,  Diplococcus 
pneumoniae.  Bacillus  typhosus,  Bacillus  coli  communis.  Strep- 
tococcus rheumaticus.  Streptococcus  erysipelatis,  etc.  The  various 
organisms  are  present  in  the  material  before  filtration  in  approxi- 
mately equal  proportions.  The  cultures  are  incubated  at  2,7°  C.  for 
y2  hours  or  longer,  the  bacteria  killed,  after  which  a  preservative 
consisting  of  0.5  per  cent,  of  phenol  is  added  to  the  fluid,  which 
is  then  filtered  through  porcelain.  The  basic  Phylacogen,  made  in 
this  manner,  and  used  in  the  preparation  of  the  several  specific 
Phylacogens,  is  named  ''  Mixed  Infection  Phylacogen."  This 
basic  Phylacogen  is  a  "  polyvalent  "  preparation,  or  Polyphylacogen, 
since  the  organisms  are  not  from  one  strain  only  of  a  given  species, 
but  from  cultures  made  at  frequent  intervals  and  from  a  variety  of 
sources. 

Each  specific  Phylacogen  is  prepared  by  modifying  the  basic 
material  (Mixed  Infection  Phylacogen)  by  the  addition  of  an 
equal  amount  of  the  filtrate  obtained  by  growing  and  treating  the 
organism  considered  to  be  predominant  in  the  pathological  condi- 
tion to  be  treated  ;  for  instance,  in  the  preparation  of  Rheumatism 
Phylacogen,  the  Streptoccoccus  Rheumaticus  is  grown  and  treated 
similarly  to  the  several  organisms  entering  into  the  preparation  of 
the  basic  Phylacogen.  The  filtrate  obtained  from  the  preparation 
of  the  rheumatism  organism  is  added  in  equal  amount  to  the  Mixed 
Infection  Phylacogen,  and  the  resulting  product  given  the  specific 
name  "  Rheumatism  Phylacogen."  A  like  method  is  employed  in 
the  manufacture  of  the  other  specific  Phylacogens,  such  as  Pneu- 
monia, Gonorrhea,  Erysipelas  Phylacogen,  etc. 
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Culture  and  Safety  Tests. 

Aerobic  and  anaerobic  culture  tests  are  made  of  each  lot  of 
Phylacogen  prepared,  to  determine  whether  the  completed  product 
is  sterile.  Coincidental  safety  tests  of  the  same  preparations  are 
made  by  injecting  relatively  large  doses  subcutaneously  into  each 
of  a  series  of  animals;  if  the  animals  remain  healthy  the  product 
is  passed.  A  large  number  of  the  test  animals  are  anesthetized, 
killed,  and  examined,  ten  days  after  injection;  in  each  instance  the 
autopsy  discloses  nothing  more  than  a  faint  trace  of  tissue  irrita- 
tion at  the  site  of  injection. 

Laboratory  Experiments. 

Careful  investigations  were  conducted  in  the  scientific  labora- 
tories for  the  purpose  of  determining  the  physiologic  effects  of  the 
Phylacogens,  and  to  demonstrate  their  safety  when  used  thera- 
peutically. These  researches  are  still  going  on,  now  more  than 
two  years  since  the  first  investigations  were  begun. 

Potency. 

The  degree  of  potency  or  energy  of  the  Phylacogens  has  been 
carefully  ascertained  by  means  of  experiments  on  laboratory  animals 
(some  eight  hundred  of  which  were  used  in  these  investigations). 
The  Phylacogens  were  injected  subcutaneously,  intravenously,  and 
intramuscularly,  and  were  given  internally.  The  results  indicate 
that  the  average  minimum  lethal  dose  (by  intravenous  injection) 
per  kilo  of  body  weight  of  an  animal  is  11.90  c.c.  By  comparison, 
it  would,  therefore,  appear  that  the  average  minimum  lethal  dose 
for  a  man  of  150  pounds  body  weight  is  about  809.2  c.c.  The 
suggested  subcutaneous  therapeutic  dose  is  2  c.c,  to  20  c.c,  for  the 
average  human  (150  lbs.  weight  or  70  kilogrammes)  or,  0.03  c.c, 
to  0.3  c.c,  per  kilo.  The  suggested  intravenous  therapeutic  dose 
is  y2  c.c.  to  5  c.c,  for  the  average  human  (see  above)  or,  0.00715 
c.c.  to  0.715  c.c.  per  kilo.  The  relatively  (comparatively)  non- 
toxic action  of  these  Phylacogens,  therefore,  seems  assured. 

It  would  appear  from  correspondence  that  there  is  some  con- 
fusion as  to  the  potency  of  Phylacogens.  The  statement  has  been 
made  several  times  that  physicians  are  "afraid  to  use  Phylacogens 
because  they  are  dangerous  "  and  Parke  Davis  &  Co.  have  been  re- 
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quested  on  several  occasions  to  issue  the  statement  that  they  are  not 
dangerous.  They  cannot  make  any  such  a  statement  because,  under 
certain  circumstances,  they  may  be  dangerous.  The  proper  state- 
ment is  that  relatively  (comparatively)  they  are  not  dangerous. 
Sterile  water  or  salt  solution,  improperly  used,  might  be  dangerous. 
There  is  not  a  drug  in  the  entire  Pharmacopoeia  that  is  not  dangerous 
under  some  circumstances.  Many  of  the  more  commonly  used 
drugs  are  dangerous  under  certain  conditions.  Morphine,  Strych- 
nine, Chloroform,  Ether,  and  so  on  through  the  entire  list  of 
powerful  drugs — all  are,  in  their  proper  place  and  given  in  the 
proper  doses,  and  in  the  proper  conditions,  valuable  therapeutic 
agents,  but  improperly  used,  under  the  wrong  conditions,  and  in 
too  large  doses,  they  are  certainly  dangerous,  and  so  with 
Phylacogen. 

As  a  result  of  a  great  amount  of  experimental  work  on  animals, 
it  was  found  that  the  average  least  quantity  of  Phylacogen  re- 
quired to  kill  an  animal,  when  injected  intravenously  with  Phylaco- 
gen, was  1 1.9  per  kilo  of  body  weight  of  the  animal,  and  that, 
by  a  simple  problem  in  mathematics,  it  was  shown  that  it  would 
require  about  800  c.c.  to  kill  a  man  of  150  pounds  in  weight.  It, 
therefore,  is  perfectly  plain  to  be  seen  that,  under  some  circum- 
stances, Phylacogen  is  dangerous. 

The  literature  suggests  the  administration  of  Phylacogen  either 
subcutaneously  or  intravenously,  and  the  range  of  dosage  recom- 
mended is  as  follows : 

Subcutaneous  dose  is  2  to  20  c.c,  beginning  with  2  c.c,  and 
gradually  increasing  to   10  c.c. 

Intravenous  dose  ranges  from  J4  of  a  c.c,  to  5  c.c. 

What  does  this  mean  as  regards  the  relative  potency  of  Phy- 
lacogen? It  means  just  this :  That  the  least  quantity  of  Phylacogen 
required  to  kill  a  human,  weighing  150  pounds,  on  the  average 
would  theoretically  be  about  800  c.c.  "  On  the  average  "  indicates 
that  in  some  instances  it  might  take  less  and  in  some  other  instances 
it  might  require  more  to  kill  a  150  pound  man.  If  Phylacogen 
was  administered  to  a  sick  human  it  might  require  a  good  deal 
less  under  some  conditions  to  kill  the  ])atient  than  it  would  in  the 
case  of  a  perfectly  well  person,  but  notwithstanding  this  fact,  the 
largest  dose  suggested  in  the  literature,  for  subcutaneous  injections, 
is  20  c.c,  or  1/40  of  the  average  lethal  dose  for  a  150  lb.  human. 
Patients  have  received  doses  as  large  as  50  c.c,  administered  at  one 
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time,  and  this  dose  repeated  for  several  days,  without  any  other 
result  than  to  cure  the  patient  of  his  disability.  The  largest  dose 
suggested  in  the  literature,  for  intravenous  injection,  is  5  c.c,  or 
1/160  of  the  average  lethal  dose  for  a  150  lb.  human.  A  number 
of  patients  have  received  as  high  as  15  c.c,  administered  daily  in 
the  vein,  with  the  result  of  curing  the  patient,  but  we  do  not  recom- 
mend such  doses.  The  highest  dose  suggested  in  the  literature  is 
Yz  of  this  dose  (5  c.c.  as  compared  with  15  c.c).  "The  relatively 
non-toxic  action  of  these  Phylacogens  therefore  seems  assured." 

Hematological  Studies. 

The  results  of  elaborate  studies  in  the  research  laboratories 
indicate  that  in  most  instances  the  blood  of  animals  injected  with 
the  Phylacogens  undergoes  but  slight  change,  the  most  notable  being 
in  the  number  of  cellular  elements.  Practically  all  tests  show, 
following  the  injection,  a  slight  diminution  in  the  number  of  red 
cells ;  and  a  fairly  constant  leukocytosis,  but  usually  without  alter- 
ation in  the  size  or  condition  of  the  corpuscles.  The  hemoglobin 
content  and  the  specific  gravity  are  afifected  very  little.  A  large 
number  of  blood-pressue  tracings  have  been  made,  indicating  that 
a  depressor  (blood-pressure-lowering)  principle  is  present  in  the 
Phylacogen.     The  clotting  time  of  the  blood  is  slightly  decreased. 

Effects  Upon  the  Heart.  , 

The  Phylacogen  causes  a  distinct  effect  upon  the  heart  and  cen- 
tral nervous  system,  as  evidenced  by  a  rapid  pulse,  which  may 
increase  to  fifty  beats  above  the  rate  before  injection,  and  an 
increase  in  temperature  of  one  to  five  degrees. 

Physiological  Action. 

The  present  use  of  the  Phylacogen,  prepared  according  to  the 
method  originated  by  Dr.  A.  F.  Schafer,  may  be  objected  to  by 
some  practitioners  on  the  ground  of  empiricism,  and  criticised  be- 
cause there  is  just  now  no  proved  scientific  explanation  of  the  exact 
mode  of  action  of  these  Phylacogens. 

The  clinical  results  obtained  thus  far  with  these  Phylacogens 
fully  warrant  their  use  even  in  the  absence  of  a  plausible  theory 
explaining  the  method  by  which  the  curative  action  of  Phylacogen 
is  produced. 
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Anaphylaxis. 

Extensive  studies  with  laboratory  animals  were  undertaken  for 
the  purpose  of  determining  whether  anaphylaxis,  or  dangerous 
sensitization  of  animals,  could  be  produced  by  injections  of  these 
Phylacogens.  No  anaphylactic  reactions  (29)  were  observed  in  the 
experiments,  which  were  most  exhaustive. 

Clinical  Testing. 

In  order  to  obtain  an  abundance  of  clinical  evidence  to  sub- 
stantiate or  refute  the  claims  for  the  Phylacogens,  a  series  of 
searching  clinical  tests  was  instituted  in  March,  191 1,  large  quan- 
tities of  the  various  Phylacogens  were  submitted  to  skilled  clini- 
cians, and  these  clinical  tests  are  being  continued  at  the  present 
time.  This  investigation  has  furnished  abundant  evidence  of  the 
therapeutic  value  of  the  Phylacogens. 

With  an  incredulity  amounting  to  suspicion,  and  with  every 
determination  to  be  no  man's  dupe,  a  searching  investigation  was 
begun  of  Dr.  Schafer's  claims  for  his  bacterial  derivatives  (Phy- 
lacogens). A  vast  mass  of  work  has  been  done — in  the  laboratory, 
on  animals,  in  the  hospitals,  at  the  bedside.  Literally  hundreds  of 
reputable  physicians  have  administered  thousands  of  doses  of  the 
Phylacogens  for  rheumatism,  gonorrhea,  erysipelas,  and  mixed  in- 
fections. A  cool  critical  survey  of  the  clinical  results  has  con- 
vinced us  that  the  Phylacogens  possess  great  therapeutic  power. 

Reports  have  been  received  in  detail  of  six  thousand,  three 
hundred  and  twenty-four  (6324)  cases  of  various  conditions  (from 
March  15,  191 1,  to  May  30,  1913)  treated  with  Phylacogens. 
These  clinical  reports  include  records  from  nine  foreign  countries 
as  follows :  Canada,  England,  Scotland,  Mexico,  Cuba,  South 
Africa,  New  .South  Wales,  New  Zealand,  Jamaica,  W.  I.  These 
together  with  the  United  States,  make  ten  countries  where  Phy- 
lacogens have  already  been  tested  clinically.  This  series  includes 
cases  of  all  kinds  without  regard  to  age,  sex,  nationality,  color, 
condition,  environment,  part  of  the  United  States,  Physician  in  at- 
tendance, whether  hospital  or  private  case,  whether  suited  or  un- 
suited  for  treatment.  Of  this  series  of  6324  cases,  5270  are  re- 
ported as  cured,  and  one  thousand  and  fifty-four  (1054)  are 
arbitrarily  recorded  as  failures. 
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The   Total   Statistics. 


Total   cases    6324 

Recovered  5270  (83  per  cent.) 

Failed    1054  ( 17  per  cent.) 

These  figures  need  some  explanation.  To  obviate  any  criticism 
of  padding  records  or  changing  findings,  or  being  over-enthusiastic 
or  exaggerating,  the  statement  of  the  physician  reporting  the  case 
has  been  made  the  arbitrary  dividing  Hne.  If  he  stated  that  his  case 
recovered,  we  put  it  down  as  "  recovered  " — if  he  stated  that  it 
failed,  no  matter  what  the  reason  was,  it  was  entered  as  a  failure. 
The  1054  failures,  therefore,  include  patients  who  were  moribund, 
their  death  was  inevitable.  It  includes  cases  that  were  not  com- 
pletely treated,  the  records  showing  very  plainly  that  for  one  or 
another  reason  the  Phylacogen  treatment  was  given  up  before 
enough  had  been  administered  to  do  any  good.  In  some  instances 
the  patient  or  the  physician  became  frightened  at  the  reaction  and 
refused  to  continue,  or  the  physician  did  not  think  that  the  Phy- 
lacogen would  do  any  good  and  refused  to  go  on,  or  the  patient 
did  not  think  he  was  getting  well  fast  enough  and  refused  to  per- 
mit further  injections.  It  also  includes  cases  of  wrong  diagnosis, 
where  subsequent  investigation  disclosed  the  error  in  diagnosis, 
so  that  Phylacogen  was  given  under  a  misunderstanding  and  it 
could  not  have  done  any  good.  The  classification  of  the  clinical 
reports  is  extremely  conservative  and  if  unfairness  be  charged 
it  has  been  unfairness  to  the  Phylacogen.  In  other  words,  the 
showing  above  is  the  worst  possible  showing,  and,  under  the  cir- 
cumstances, it  is  a  splendid  record. 

Reactions. 

Experience  has  shown  that  the  injection  of  Phylacogen  is  usu- 
ally followed  by  local  or  systemic  reaction,  or  both.  These  may 
vary  from  very  slight  to  quite  pronounced  reaction. 
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THE  NECESSITY  OF  ESTABLISHING  AN  INTER- 
NATIONAL PHARMACOPCEIAL  BUREAU.^ 

By  a.  Tschirch. 

Of  the  many  ideas  advanced  by  the  thinking  and  original 
Ostwald,  the  expression  that  in  intellectual  life  energy  must  be 
conserved  is  one  of  the  most  productive  of  thought.  We  should 
not  only  be  saving  of  coal  and  water,  but  likewise  economical  of 
intellectual  power.  The  same  work  should  not  be  performed  at 
ten  different  places,  when  with  the  same  or  less  expenditure  of 
energy  it  can  be  accomplished  at  some  central  point. 

This  thought  of  Ostwald's  is  applicable  to  many  spheres  of 
endeavor,  but  to  none  so  much  as  pharmacopceial  revision.  In  all 
civilized  lands  we  see  pharmacopceial  coinmittces  at  work,  all  trying 
to  attain  as  much  as  possible  a  complete  and  perfect  review  of  the 
literature  pertaining  to  pharmacy  and  materia  medica.  In  every 
land  the  whole  literature  is  scanned  to  make  the  revision  more  use- 
ful and  complete — and  in  every  land  the  work  is  done  independently 
of  other  bodies.  And  the  fact  is  conspicuously  brought  out  that  in 
the  German  publications,  the  English  and  .American  journals,  and 
in  the  French,  one  only  gets  a  report  or  an  abstract  of  an  article, 

*  Translated  by  John  K.  Thum,  Ph.G. 
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or  an  abstract  of  a  report  of  an  article.  So  each  country  becomes 
acquainted  only  with  the  works  which  appear  in  one's  own  language 
through  more  or  less  reliable  reports.  Through  this  much  valuable 
work  is  lost.  It  often  happens  that  the  same  work  is  abstracted 
two  or  three  times,  an  error  is  repeatedly  mentioned  and  must  be 
refuted  two  or  three  times.  In  this  manner  much  energy  is  un- 
profitably  consumed. 

The  practical  Americans  have  long  been  aware  of  this  part  of 
pharmacopoeial  revision  and  have  taken  means  to  overcome  it.  For 
some  time  the  Treasury  Department  Public  Health  and  Marine 
Hospital  Service  of  the  United  States  publishes  yearly  under  the 
title  Digest  of  Comments  on  the  Pharmacopoeia  of  the  United 
States  of  America,  Washington,  Government  Printing  Plouse,  a 
short  report  of  pharmacopoeial  articles  appearing  for  the  year.  The 
references  to  the  articles  are  complete  so  far  as  the  title  is  con- 
cerned. But  the  text  is  too  short  for  one  to  obtain  all  that  is  neces- 
sary. This  institution  should  be  enlarged  upon.  But  this  can  only 
be  brought  about  by  centralizing  the  work.  This,  to  my  mind,  is 
the  first  problem  of  establishing  an  International  Pharmacopa'ial 
Bureau.  If  the  different  civilized  countries  create  such  a  phar- 
macopoeial bureau  the  library  should  be  combined  of  all  the  phar- 
maceutical publications  of  the  earth,  and  in  this  bureau  regular  and 
detailed  abstracts  of  all  pharmacopoeial  articles  should  be  made ; 
in  this  manner  a  central  office  could  do  the  same  work  and  accom- 
plish it  in  a  more  reliable  manner  than  a  dozen  different  offices 
whose  reporting  is  never  exhaustive  and  performed  in  a  trust- 
worthy manner.  These  abstracts  should  be  published  simulta- 
neously in  German,  French,  and  English,  and  given  out  in  yearly 
volumes.  Of  course,  this  would  necessitate  the  establishment  of  a 
Bureau  provided  with  two  or  three  linguists  of  sufficient  experience 
to  draw  from  the  pharmacopoeial  publications  of  the  main  countries 
in  a  uniform  and  rapid  manner  so  that  the  reports  could  appear  a 
short  time  after  the  close  of  the  year.  The  reports  should  exclude 
all  scientific  matters  which  do  not  have  a  direct  bearing  upon  phar- 
macopoeial revision.  On  the  contrary,  all  work  relating  to  drugs, 
the  establishment  of  their  identity,  methods  of  assay,  and  all  other 
data  of  like  import  should  be  worthy  of  notice. 

These  references  should  be  bound  in  volumes  of  1000  pages  each. 

But  the  abstracting  activity  should  not  be  the  only  mission  of 
this  International  Pharmacopoeial  Bureau.    A  wider  field  should  be 
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a  laboratory  where  careful  attention  could  be  given  to  the  various 
methods  of  drug  assay,  both  qualitative  and  quantitative,  and  com- 
parisons made  between  methods  now  official  and  proposed.  So 
only  will  we  be  successful  in  finding  the  best  and  simplest  methods 
and  bring  them  international  recognition.  And,  as  I  mentioned  at 
the  Brussels  Conference  in  1902,  it  is  not  sufficient  to  give  the 
alkaloidal  content  of  a  drug;  it  is  also  necessary  to  state  in  which 
manner  it  is  best  determined.  For  it  is  well  known  that  the 
methods  in  the  several  pharmacopoeias  lead  to  very  different  re- 
sults. Hence,  there  should  be  connected  with  this  International 
Pharmacopoeial  Bureau  a  laboratory  which  should  have,  under  the 
guidance  of  the  directors  of  the  Bureau,  the  services  of  an  active, 
well-trained  apothecary. 

As  the  seat  of  this  Bureau  I  would  suggest  the  city  of  Bern, 
where  so  many  international  bureaus  are  successfully  established, 
and  I  would  also  suggest  that  it  would  be  well  for  this  International 
Bureau  to  be  connected  with  the  Schweizeriche  Sanitary  Board — 
temporarily,  at  least — until  it  is  strong  enough  to  stand  on  its  own 
feet 

To  bring  about  the  realization  of  this  plan  it  would,  to  my 
mind,  only  be  necessary  for  the  Schweizeriche  Apothekerverein, 
through  the  Swiss  Sanitary  Board's  highest  Council,  to  make 
the  proposal  and  invite  a  conference  of  pharmacopoeial  experts 
from  all  interested  countries  to  consider  the  plan  and  eventually 
form  some  program  for  action. 

Bern,  1913. 


CONCERNING  INSTRUCTION  IN  PHARMACY  AND  THE 
CONFERRING  OF  DEGREES.^ 

By   B.   E.   Pritchard. 

The  Druggists'  Circular  in  its  issue  for  May,  1913,  contains  an 
editorial  upon  "  Some  Common  Misconceptions,"  and  the  editor 
tells  his  readers  that  "  there  seems  to  be  a  great  deal  of  misunder- 
standing "  about  a  large  number  of  things  connected  with  phar- 
macy, as  well  as  several  other  matters,  and  reaches  the  very  sane 

'■  Read  at  the  annual  meeting  of  the  Pennsylvania  Pharmaceutical  As- 
sociation, June,  1913. 
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conclusion  that  if  we  "  get  a  good  view  of  any  situation  as  it  actu- 
ally exists  we  shall  not  be  misled  by  expressions  of  unbaked  ideas 
by  others." 

In  the  course  of  this  editorial  I  have  found  one  paragraph  that 
serves  my  purpose  as  a  text  in  the  writing  of  this  paper,  which 
follows : 

"  Regarding  the  colleges  of  pharmacy  and  what  they  teach  and 
do  not  teach,  we  are  glad  to  be  able  to  say  that  we  believe  the 
usual  course  given  in  The  Average  College  of  Pharmacy,  backed 
up  by  the  three  or  four  years  of  practical  experience  required  by 
most  of  the  boards  of  pharmacy,  fits  a  man  or  woman  of  ordinary 
intelligence  and  education  for  the  work  usually  required  of  a 
pharmacist." 

This  statement  leads  up  to  the  query  what  constitutes  an 
"average  college  of  pharmacy"? 

The  same  journal  in  its  issue  for  April,  191 3,  contains  another 
editorial  in  which  reference  is  made  at  some  length  concerning  the 
action  taken  by  the  New  York  Education  Department  in  its  annual 
revision  of  colleges  of  pharmacy  to  be  recognized  in  that  state,  in 
the  course  of  which  the  statement  appears  "  The  last  time  the  list 
was  revised  the  names  of  three  or  four  schools  were  dropped, 
among  them  being  that  of  the  oldest,  perhaps  the  largest,  and  by 
many  considered  the  best  college  of  pharmacy  in  the  country." 
Now  while  the  fact  as  stated  remains,  the  recognized  list  carries 
the  names  of  many  obscure  schools  of  pharmacy  located  in  various 
states  extending  all  the  way  from  Maine  to  Nebraska.  So  that 
to  find  an  average  college  of  pharmacy  one  is  called  upon  to  go 
far  afield  in  the  search.  The  right  to  graduate  from  a  college  of 
pharmacy  is  contingent  upon  the  percentage  of  good  marks  made 
by  the  student  in  the  opinion  of  the  examiners  of  the  particular 
school  from  which  graduation  is  sought.  The  right  to  become  reg- 
istered in  any  state  as  a  pharmacist  is  based  upon  the  percentage 
made  in  the  tests  submitted  by  the  respective  boards  of  pharmacy. 
Now  those  who  constitute  the  examiners  in  colleges  of  pharmacy 
and  those  who  serve  on  boards  of  pharmacy  are  men  of  like 
calibre  and  similar  attainments,  approximately,  at  least,  hence  the 
same  wide  differences  of  opinion  as  to  the  fitness  of  students  for 
graduation  may  exist  as  we  find  mentioned  in  a  very  excellent 
editorial  appearing  in  the  Bulletin  of  Pharmacy  in  its  issue  for 
April,  1913,  from  which  we  make  this  quotation: 
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"  Some  years  since,  for  instance,  when  a  practical  test  was  made 
at  one  of  the  meetings  of  the  National  Association  of  Boards  (of 
pharmacy)  it  was  found  that  the  members  in  attendance  graded 
the  same  set  of  replies  anywhere  from  60  to  82  per  cent." 

Now  when  it  is  remembered  that  the  students  whose  papers 
were  being  passed  upon  were,  presumably,  at  least,  all  graduates 
of  "  reputable,  recognized  colleges  of  pharmacy,"  is  it  to  be  won- 
dered at  that  one  questions  why  should  these  things  be? 

When  great  minds  differ  so  widely,  how  is  the  humble  would-be 
student  going  to  arrive  at  a  safe  conclusion  in  selecting  a  school 
in  which  to  prepare  himself  for  his  life  work? 

If  one  would  like  to  form  some  definite  idea  as  to  how  far 
removed  from  the  ideal  are  the  colleges  of  pharmacy  of  to-day, 
and  how  widely  divergent  are  the  views  of  the  men  who  are  en- 
gaged in  conducting  these  schools,  let  him  take  up  the  volume  of 
the  proceedings  of  the  thirteenth  annual  meeting  of  the  American 
Conference  of  Pharmaceutical  Faculties,  an  organization  which 
carries  in  affiliation  35  schools  engaged  in  the  teaching  of  pharmacy. 

It  is  a  book  containing  92  pages  of  printed  matter,  each  page 
6  by  9  inches.  I  ha\e  read  this  book  and  was  greatly  interested  in 
the  questions  discussed  and  the  remarks  of  those  who  did  the  dis- 
cussing, but  when  adjournment  was  reached,  so  far  as  I  was  able 
to  arrive  at  a  conclusion  of  the  whole  matter,  there  remained  35 
different  opinions  as  to  just  what  constitutes  a  good  average  college 
of  pharmacy. 

The  capacity  for  learning  as  it  exists  among  human  beings  has 
a  wide  range.  One  person,  as  is  frequently  noted,  can  absorb  as 
great  a  fund  of  information  in  one-half,  or  even  less,  time  than 
another  person  under  the  same  teaching.  A  mere  hint  ofttimes 
results  in  leading  a  thoughtful  person  into  wider  range  of  knowl- 
edge of  a  particular  study  than  would  ten  years  of  skillful  teaching 
upon  the  part  of  trained  instructors  impart  to  another  person,  less 
fitted  by  nature  to  assimilate  knowledge. 

P'or  these  reasons,  then,  the  query  "  Should  the  minimum 
pharmacy  course  extend  over  three  years?  "  is  not  capable  of  receiv- 
ing a  definite  reply.  The  course  necessary  in  pharmacy  is  extremely 
flexible  in  application  and  cannot  be  arbitrarily  fixed. 

John  Brown,  for  instance,  with  a  retentive  memory  and  capable 
of  giving  close  attention  to  his  studies,  with  an  open  mind  to  the 
lectures  during  class  hours,  might  be  able  to  obtain  such  knowledge 
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of  pharmacy  as  to  fit  him  for  passing  a  creditable  examination  in 
one  year.  On  the  other  hand,  John  Smith,  slow  to  assimilate, 
incapable  of  close  application,  not  fitted  by  nature  or  disposition  to 
listen  attentively  and  absorb  during  lecture  periods,  might  find  it 
necessary  to  spend  three  years  in  a  college  of  pharmacy  before  he 
could  measure  up  to  the  required  percentage  that  would  graduate 
him.  To  my  own  way  of  thinking,  there  can  be  no  such  thing  as  a 
fixed  minimum  course  in  pharmacy,  or  any  other  study,  for  that 
matter.  Each  individual  student  should  be  permitted  to  graduate 
when  he  or  she  has  shown  ability  to  creditably  meet  the  tests  laid 
down.  You  may  be  able  to  reach  that  point  in  one  year,  while  I 
might  find  it  necessary-  to  spend  two  or  three  or  four  years  before 
being  able  to  measure  up.  Length  of  time,  therefore,  can  have 
no  place  in  the  matter  of  reaching  the  goal,  and  to  make  an  arbi- 
trary rule  that  any  certain  number  of  years  shall  constitute  a 
minimum  course  in  pharmacy  is  wrong  in  practice,  however  valuable 
it  may  be  in  theory. 

One  of  the  most  serious,  and  deservedly  so,  criticisms  attaching 
to  labor  unions  is  that  they  hold  the  best  men  in  their  membership 
back  by  making  the  standard  of  accomplishment  to  fit  the  capacity 
of  the  weakest  brother,  and  are  not  colleges  of  pharmacy  doing  the 
same  thing  in  the  fixing  of  a  minimum  course  in  the  study  of  phar- 
macy? Penalizing  the  bright  students  by  compelling  them  to  serve 
time  because  of  the  inability  of  the  duller  ones  to  meet  the  pace. 

In  the  fixing  of  an  average  there  must  of  necessity  be  recog- 
nized highest  and  lowest  points.  Now  when  so  august  a  body  as 
the  Education  Department  of  a  great  state  says  to  the  graduates 
of  what  has  been  herein  before  stated  to  be  "  by  many  considered 
the  best  college  of  pharmacy  in  the  country,"  "The  Board  of 
Pharmacy  will  not  even  admit  you  to  its  examinations  ;"  while  at 
the  same  time  students  from  some  small,  obscure,  practically  un- 
known school,  located  somewhere  in  North  Dakota  are  given  the 
glad  hand  of  full  recognition  by  the  same  aforementioned  august 
body  of  educators,  what  is  there  left  for  me  to  do  other  than  to 
-return  to  my  starting  point  and  again  propound  the  quer>',  "  What 
constitutes  an  average  college  of  pharmacy?" 

Now,  having  satisfactorily  failed  to  reach  a  conclusion  as  to 
whether  the  minimum  pharmacy  course  should  extend  over  three 
years,  I  find  myself  face  to  face  with  that  other  perplexing  prob- 
lem, "  What  degrees  should  be  conferred  on  the  completion  of  two 
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or  three  or  four  years  in  a  College  of  Pharmacy  ?  "  And  in  this 
instance  I  trust  I  shall  not  be  so  successful  in  showing  "  how  not 
to  do  it." 

In  taking  up  for  consideration  this  subject  I  am  fortunately 
not  handicapped  by  the  possession  of  any  rear  end  initials  myself. 
The  only  letters  attaching  to  my  cognomen  are  those  which  precede 
my  family  name,  and  I  have  troubles  enough  in  keeping  them  on 
straight  with  my  correspondents.  I  must  confess  that  the  agitation 
concerning  the  matter  of  degrees  that  seems  to  have  stirred  to 
the  depths  some  men's  feelings  has  never  touched  me.  Hence  like 
the  qualifications  sought  for  in  the  selecting  of  a  jury,  my  pro- 
found ignorance  of  the  subject  may  stand  me  well  in  hand.  It  has 
always  seemed  to  me  that  the  having  of  a  quarter  section  or  so  of 
the  alphabet  tacked  on  to  the  hind  end  of  one's  signature  does  not 
add  one  jot  nor  tittle  to  either  the  knowledge  or  usefulness  of  the 
bearer  thereof.  The  satisfaction  of  knowing  well  one's  profession 
and  being  able  to  solve  its  complex  problems  as  they  arise  is  where 
all  the  glory  lies — and  it  does  not  make  it  any  easier  to  accomplish 
this  achievement  to  know  that  it  would  tax  the  capacity  of  a  more, 
than  ordinary  sized  card  to  carry  all  the  symbols  of  the  various 
degrees  that  men  have  seen  fit  to  confer  upon  one.  It  gave  me 
profound  satisfaction  to  read  not  long  since  that  the  Honorable 
Wm.  E.  Gladstone  held  similar  views  upon  this  subject,  and  per- 
sistently refused  to  accept  any  degree  that  schools  of  learning  and 
other  institutions  were  anxious  to  confer  upon  him.  It  is  com- 
forting to  one's  sense  of  satisfaction  to  know  that  his  is  not  the 
only  wise  head.  I  have  not,  however,  been  compelled  to  dodge  any 
titles  that  were  aimed  in  my  direction,  and  in  that  respect  I  hold 
an  advantage  over  Premier  Gladstone. 

Of  late  years  I  have  noticed  signs  conspicuously  displayed  over 
the  entrances  to  plumbing  establishments  bearing  the  inscription 
"  Registered  Plumber,"  so  that  the  attaching  of  the  symbols  R.  P. 
to  one's  name  leaves  it  an  open  question  as  to  whether  one  is  a 
registered  pharmacist  or  a  registered  plumber. 

In  the  issue  of  the  Journal  of  The  American  Pharmaceutical 
Association  for  April,  1913,  Otto  A.  Wall,  Ph.G.,  M.D.,  covers 
eight  pages  in  the  setting  forth  of  his  views  concerning  degrees  in 
pharmacy,  in  the  course  of  which  he  submits  48  different  symbols 
attaching  themselves  to  pharmaceutical  degrees,  many  of  them,  of 
course,  being  different  abbreviations  in  common  use  to  indicate  the 
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same  degree.  Touching  the  contention  of  our  own  Professor  Rem- 
ington that  P.  D.  as  an  abbreviation  legitimately  applies  only  to 
the  degree  Doctor  of  Pharmacy,  and  that  its  use  as  indicating  any 
other  degree  is  clearly  a  species  of  larceny,  so  to  speak,  Dr.  Wall 
tells  his  readers  that  "  No  institution  can  claim  exclusive  right  to 
an  ambiguous  initial  abbreviation  for  any  particular  study  .  .  . 
and  if  there  are  any  who  feel  aggrieved  at  the  resulting  ambiguity 
they  can  use  correct  academic  syllabic  abbreviations  for  their  own 
degrees." 

Authorities  contend  that  in  the  beginning  there  was  but  one 
degree  conferred  in  pharmacy,  that  of  Ph.G.  meaning  that  the 
bearer  of  the  same  had  been  graduated  by  a  college  of  pharmacy, 
or  indicating  merely  the  fact  that  the  owner  had  completed  a  certain 
prescribed  course  in  pharmacy  of  which  his  diploma  bore  evidence 
and  the  symbol  Ph.G.  was  the  sign  thereof.  Hence  rightly  con- 
strued the  title  Pharmacy  Graduate,  or  its  symbol  Ph.G.,  is  not  in 
any  sense  to  be  considered  as  a  degree.  So  far  as  I  have  been  able 
to  consult  authority  on  the  subject  of  degrees  in  pharmacy  there  are 
but  three  that  carry  the  right  to  attach  to  one's  name  with  any 
real  meaning,  these  are  Bachelor,  Doctor,  Master.  Bachelor  of 
Pharmacy  means,  just  as  the  term  bachelor  does  when  applied  to 
an  unmarried  man — an  incomplete  man — so  Bachelor  of  Pharmacy 
means  an  incomplete  pharmacist.  Thus  it  would  seem  that  when  a 
student  has  graduated  from  a  limited  prescribed  course  of  study 
m  pharmacy  he  should  be  granted  the  degree  of  Bachelor  of  Phar- 
macy, Ph.B.  instead  of  as  is  now  the  practice  the  term  Graduate 
in  Pharmacy,  or  Ph.G.  When  a  student  has  attained  to  the  posses- 
sion of  this  inferior  degree,  and  has  succeeded  by  right  thereof  in 
becoming  registered  as  a  pharmacist  on  the  roll  of  the  State  Board 
of  Pharmacy  he  should  earnestly  strive  at  as  early  a  stage  in  his 
career  as  possible  to  arrive  at  the  top  by  fitting  himself  through 
study  and  experience  and  the  taking  of  a  post-graduate  course  to 
earn  that  highest  degree  in  his  profession  that  can  be  reached  in 
course.  Doctor  of  Pharmacy. 

The  degree  Master  of  Pharmacy  should  never  be  conferred  upon 
any  one  who  has  merely  spent  a  few  terms  in  a  College  of  Phar- 
macy, but  should  by  all  means  be  sacredly  reserved  and  held  invio- 
late for  conferring  upon  such  good  men  and  true  as  have  by  signal 
service  rendered,  unselfishly,  and  for  the  good  of  their  fellows, 
earned  the  right  of  recognition  and  to  have  that  honorable  title 
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conferred  as  a  mark  of  appreciation  by  a  University  of  the  highest 
rank.  Not  through  self  seeking  but  for  reason  that  the  institution 
honors  itself  in  soliciting  the  privilege  of  bestowing  this  degree 
upon  one  who  has  proven  himself  worthy  to  wear  it. 


CURRENT  LITERATURE. 

PRECIPITATING    ALKALOIDS    BY    LLOYD'S    REAGENT. 

In  a  preliminary  note  published  in  the  Jounial  of  the  American 
Chemical  Society  for  June,  191 3,  p.  837,  Sigmund  Waldbott  calls 
attention  to  John  Uri  Lloyd's  patent  involving  reactions  of  intense 
scientific  interest  and  wide  scope,  the  extent  of  which  has  been 
perceived  by  no  one  more  clearly  than  the  discoverer  himself. 
Reserving  a  more  detailed  statement  of  his  labors  for  future  pub- 
lication, Professor  Lloyd,  at  the  beginning,  has  kindly  given  Mr. 
Waldbott  the  privilege  of  investigating  the  chemical  and  physical 
nature  of  his  reagent. 

This  reagent  is  essentially  hydrous  aluminium  silicate,  derived 
from  Fuller's  earth.  The  reagent  has  the  startling  quality  of  pre- 
cipitating alkaloids  completely  from  neutral  or  acid  solutions 
thereof.  The  alkaloid  may  be  recovered  by  treatment  with  a  base 
and  an  alkaloidal  solvent.  Quinine  bisulphate  was  used  exclusively 
in  the  following  experiments,  since  Professor  Lloyd  himself  has 
extended  his  research  over  a  great  number  of  alkaloids  and 
alkaloidal  salts,  including  those  occurring  in  plants. 

The  reagent  had  approximately  the  following  composition : 
H2O,  17.  41  per  cent.;  Si02,  55.30  per  cent.;  AlgO^,  9.82  per  cent.; 
FegOg,  14.18  per  cent.;  CaO,  1.58  per  cent.;  CO.-,,  per  cent,  not  de- 
termined. Heating  the  material  to  about  130  °  did  not  destroy  its 
peculiar  activity ;  but  a  red  heat  expelled  an  additional  quantity 
of  water  rendering  the  reagent  inert.  When  the  reagent  is  ex- 
hausted with  hydrochloric  acid,  the  residual  earth  is  still  effective. 
The  activity  of  the  reagent  is  not  impaired  by  concentrated  nitric 
acid  or  by  aqua  regia.  After  the  alkaloid  has  been  removed  from 
its  combination  with  the  reagent,  the  residual  material  retains  the 
full  efifect.  This  process  results  in  a  jelly  difficult  to  filter  and 
slow  to  settle  it ;  it  is  precipitated  readily  by  addition  of  an  acid,  or 
an  alkaloidal  salt.     In  drying,  the  jelly  shrinks  to  a  very  small  bulk; 
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conversely,  the  solid  expands  remarkably  in  contact  with  water. 
The  jelly  precipitates  inorganic  salts  also,  e.g.,  barium  chloride, 
lead  acetate,  zinc  sulphate,  etc. 

It  will  be  obser\ed  that  the  phenomenon  is  one  of  colloidal 
chemistry.  The  thought  suggested  itself  that  water-deposited  clay 
might  show  the  same  action;  indeed,  it  was  found  by  Mr.  Waldbott 
last  summer  that  the  fine  blue  clay  so  abundant  in  the  hills  of 
Cincinnati,  after  treatment  with  hydrochloric  acid,  had  the  same 
effect  upon  alkaloidal  salts,  rather  faintly  as  may  be  expected,  yet 
very  distinctly. 

In  the  course  of  this  investigation,  other  colloidal  materials  were 
also  examined,  and  it  was  found  among  others  that  colloidal 
silicic  acid,  or  colloidal  arsenious  sulphide  plainly  precipitated 
quinine  sulphate. 

POISONING   BY   GINKGO. 

Several  botanists  after  dissecting  the  fruits  of  Ginkgo  have 
developed  what  appeared  to  be  ivy  poisoning.  As  the  juice  of  the 
Ginkgo  produced  an  immediate  irritation  of  the  skin,  it  was  sus- 
pected that  the  rash  which  developed  the  following  day  was  due 
to  this.  Later  tests  proved  this  to  be  the  case.  The  poison  is 
in  the  outer  fleshy  layer.  It  does  not  affect  all  people,  since  the 
gardeners  at  Smith  College  and  at  Mount  Holyoke  College  have 
never  been  poisoned  by  handling  the  Ginkgo  fruits,  but  a  gardener 
in  Elyria,  Ohio,  who  cares  for  a  fruiting  tree  in  the  yard  of  Mr. 
William  G.  Sharp,  writes  that  he  is  poisoned  every  fall  by  hand- 
ling the  fruits.  The  irritation  produced  is  greater  than  that  of 
poison  ivy,  and  the  infection  spreads  more  persistently  and  is  com- 
municated from  one  person  to  another.  Pustules  rarely  form, 
however,  as  "in  ivy  poisoning,  but  there  is  a  heavy  red  rash,  attended 
by  the  formation  of  welts  in  severe  cases. — Anna  M.  St.\rr, 
Mount  Holyoke  College,  South  Hadley,  Mass.,  in  The  Botanical 
Gazette,  March,  1913,  p.  251. 

DRUG    DETERIORATION. 

The  Wayne  County  (Michigan)  Medical  Society  recently  ap- 
pointed a  committee  to  cooperate  with  a  similar  committee  appointed 
by  the  Detroit  Retail  Druggists  Association  to  investigate  the 
question  of  deterioration  of  drugs.  Dr.  W.  J.  Wilson,  Jr.,  of 
Detroit,  calls  attention  to  this  fact  and  sends  a  copy  of  the  report: 
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The  Committee  on  Drug  Deterioration  appointed  by  the  joint 
meeting  of  the  Detroit  Retail  Druggists  Association  and  Wayne 
County  Medical  Society  would  respectfully  report : 

Recent  investigations  of  the  fluidextracts  show  that  with  few 
exceptions  they  retain  their  potency  for  a  number  of  years  when 
kept  under  proper  conditions ;  that  is,  without  access  to  air,  or 
exposure  to  light. 

With  such  drugs  as  hydrogen  peroxid  in  which  the  absolute 
limit  of  potency  is  eighteen  months,  and  the  probable  limit  from 
six  to  twelve  months,  we  would  recommend  that  the  manufacturers 
state  on  the  label  the  date  of  manufacture  as  well  as  the  limit  of 
potency. 

We  would  recommend  that  the  practice  of  keeping  all  liquid 
preparations,  such  as  tinctures  and  fluidextracts  which  deteriorate 
on  exposure  to  light,  preferably  in  light-proof  cupboards,  or  in 
amber-colored  bottles  not  exposed  to  direct  sunlight,  with  the 
usual  precautions  of  a  tight-fitting  and  air-proof  stopper,  be  made 
universal. 

We  would  also  recommend  that  the  subject  of  drug  de- 
terioration be  made  one  of  the  leading  topics  for  discussion  in  all 
the  state  and  national  pharmaceutical  and  medical  societies  in  the 
meetings  of  the  near  future. — Jour.  A.  M.  A.,  June  7,  1913,  p.  1810. 

BLAMING   THE   DRUGGIST. 

When  some  years  ago  the  Council  on  Pharmacy  and  Chemistry 
investigated  Lactopeptine  it  was  claimed  that  "  Lactopeptine  con- 
tains the  five  active  agents  of  digestion — pepsin,  diastase  (veg. 
ptyalin),  pancreatin,  lactic  acid  and  hydrochloric  acid — combined 
in  the  proper  proportion  to  insure  the  best  results."  The  Council's 
examination  indicated  that  Lactopeptine  contained  more  than  90 
per  cent,  of  milk  sugar.  The  amount  of  pepsin  was  somewhat 
less  than  10  per  cent,  of  official  pepsin.  The  amount  of  lactic  acid 
was  found  to  be  3  per  cent.  Neither  diastase  nor  pancreatin  could 
be  found  and  hydrochloric  acid  was  present  in  mere  traces  only. 
Examination  of  another  specimen  not  only  failed  to  show  the 
presence  of  diastase  and  pancreatin  but  also  failed  to  show  any 
appreciable  amount  of  pepsin. 

What  have  the  promoters  of  Lactopeptine  done  to  offset  this 
report?  The  November,  1912,  "Doctor's  Factotum,"  an  advertising 
sheet,  contains  the  following: 
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"  The  mere  presence  of  digestive  enzymes  like  pepsin,  trypsin, 
amylopsin,  etc.,  is  not  sufficient. 

"  Stimulation,  inhibition  and  activation  are  intimately  bound 
up  in  the  cycle  of  digestion  and  are  responsible  for  its  proper  de- 
velopment and  course." 

After  suggesting  that  after  all  it  does  not  matter  much  whether 
enzymes  are  present  or  not  we  read  further : 

"  And  the  most  vital  and  most  important  fact  in  regard  to 
Lactopeptine  is  that  it  is  a  combination,  acts  as  a  combination  and 
secures  results  only  to  be  gotten  from  such  a  combination." 

Then,  of  course,  it  is  suggested  that  only  the  Lactopeptine  people 
can  make  this  combination.  Finally  to  cap  the  climax  the  suggestion 
is  made  that  if  the  medicine  does  not  do  what  is  expected  of  it  the 
druggist  has  practiced  substitution.  Thus  the  last  word  in  the 
above-named  advertising  sheet  is : 

"  Failure  to  get  results  usually  means  substitution. 

"Therefore,  write  it  thus:  Lactopeptine  (Genuine)  and  send 
your  patient  to  an  honest  pharmacist." 

We  extend  our  sympathy  to  the  poor  druggist  who  so  often 
is  made  the  "  goat  "  by  proprietary  medicine  concerns.  Let  us  hope, 
however,  that  this  reflection  on  the  druggist  will  not  only  be  the 
cause  of  further  discrediting  Lactopeptine  but  also  the  equally 
discreditable  substitute,  Pulvis  Pepsini  Compositus,  which  the  drug- 
gists have  officialized  in  their  National  Formulary — this  despite  the 
fact  that  in  1907  the  then  president  of  the  American  Pharmaceutical 
Association  (the  late  Mr.  Leo  Eliel  of  South  Bend,  Ind.)  called  the 
attention  of  the  medical  profession  (Jour.  A.  M.  A.,  April  6,  1907, 
p.  1 198)  to  the  fact  that  the  pharmacists  had  since  1876  been  aware 
of  the  worthlessness  of  Lactopeptine. — Editorial  in  Jour.  Indiana 
State  M.  A.,  May  15,  1913,  p.  219. 

THE  "  HUMAN  AQUARIUM." 

Sternberg  describes  his  examination  of  a  circus  freak  who  is 
able  to  drink  up  to  seven  quarts  of  water  at  a  time  and  expel  it 
through  his  mouth  at  will  without  any  evidence  of  nausea.  He 
also  swallows  live  frogs  and  fishes  and  expels  them  in  the  same 
way.  His  father  and  grandfather  had  this  same  faculty  of  being 
able  to  ingest  and  expel  large  quantities  of  fluid  at  will.  Stern- 
berg noticed  that  the  young  man  swallowed  the  ten  frogs  first  and 
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also  expelled  them  first.  Roentgenoscopy  showed  the  stomach 
apparently  normal  in  ever}'  respect. — Jour,  A.  M.  A.,  March  29, 
1913,  p.   1037. 

MANUFACTURE    AND    USES    OF    DENATURED    ALCOHOL    TO    BE    STUDIED. 

The  Bureau  of  Foreign  and  Domestic  Commerce,  Department  of 
Commerce,  has  arranged  for  a  report  by  a  special  agent  upon  the 
use  of  tax-free  alcohol  for  industrial  purposes  (denatured  alcohol) 
in  the  principal  countries  of  Europe. 

The  Bureau  published  last  December  a  report  on  this  subject 
made  up  from  letters  received  from  consuls  in  various  foreign 
countries,  Init  it  is  considered  desirable  at  this  time  to  have  a  special 
report  by  an  agent  thoroughly  familiar  with  the  manufacture  and 
applications  of  industrial  alcohol  that  will  cover  the  field  of  the 
countries  which  make  the  most  extensive  and  intelligent  use  of  the 
privilege  of  tax-free  alcohol. 

The  report  will  be  based  upon  a  personal  investigation  by  the 
agent  of  the  Bureau  of  the  sources,  manufacture,  governmental  in- 
spection and  encouragement,  and  all  matters  of  interest  in  connec- 
tion with  denatured  alcohol  from  the  standpoint  of  its  production, 
together  with  its  various  applications  in  dififerent  lines  of  industry, 
the  cost  to  consumers,  its  relative  merits  as  a  liquid  fuel  for  internal 
combustion  engines,  etc.  Conditions  will  be  studied  in  Great 
Britain,  France,  Germany,  and  the  other  principal  countries  of 
Europe.  The  investigation  will  be  made  during  the  coming  sum- 
mer, and  the  report  published  in  the  fall. 

THE    CONSTITUTION     OF     CYTISINE,     THE     ALKALOID    OF     CYTISUS 

LABURNUM. 

The  poisonous  alkaloid  of  the  common  laburnum  was  first 
isolated  in  a  pure  form  by  Flusemann  and  Alarme,  who  gave  it  the 
chemical  formula  CooHo^ON.,.  Later  on  the  true  composition  of 
the  alkaloid  was  shown  by  Fartheil  to  be  C^Hi^ONo,  and  this  was 
further  confirmed  by  Buchka  and  Magelhaes  as  well  as  subsequent 
workers.  Dale  and  Laidlaw  have  reported  that  in  its  physiological 
action  it  closely  rcsem1)les  that  of  nicotine. 

M.  Freund  elucidated  the  following  main  facts  as  a  result  of  a 
chemical  examination  of  this  alkaloid  by  treatment  with  111  and 
phosphorus  at  a  temperature  of  230°  : 
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(a)  Cytisoline,  CnHnON,  a  feebly  basic,  crystalline  solid,  melting  when 
pure  at  198°. 

(b)  /3-Cytisolidine,  CnHuN,  a  basic  oil,  yielding  a  crystalline  picrate 
(m.p.  229°)    and   platinichloride    (m.p.   234°). 

(c)  A  mixture  of  hydrocarbons  melting  at   185-230°. 

(d)  Ammonia. 

Later  Freund  found  that  on  electrolytic  reduction,  cytisine  was 
changed  into  a  base,  tetrahydrodeoxycytisine.  The  action  of  hy- 
driodic  acid  seemed  to  offer  the  only  hope  for  determining  the 
constitution  of  cytisine.  Many  attempts  were  made  to  get  some 
product  of  oxidation  from  the  alkaloid  which  might  throw  some 
light  on  the  problem  of  its  constitution.  It  is  readily  attacked 
by  oxidizing  agents ;  such  as  potassium  permanganate  and  chromic 
acid,  but,  however  the  conditions  are  varied,  no  pure  product  can 
be  isolated  except  oxalic  acid.  Attempts  to  decompose  cytisine 
by  the  action  of  acids  or  alkalies  at  high  temperature  proved 
unavailing.  Cytisine  is  stable  to  a  remarkable  degree  towards 
these  reagents.  The  experiments  of  Freund  were  very  carefully 
repeated  by  Ewins,  who  gives  in  detail  his  work  on  the  subject 
and  seems  to  think  that  the  constitution  of  this  alkaloid  remains 
an  open  question  (A.  J.  Ewins,  B.Sc.  Transactions  of  the 
Chemical  Society,  Vol.    103,   1913.     London.) 

John  K.  Thum. 

the  constitution  .\nd  synthesis  of  d.xmascenine,  the  alkaloid 
of  nigella  damascena. 

The  literature  relating  to  this  alkaloid  is  briefly  reviewed  and 
the  main  facts  brought  out.  Schneider  (Pharm.  Centr.-h.,  1890, 
31,  173)  was  the  first  to  isolate  it  from  the  seeds  of  Nigella  da- 
masccna.  He  described  it  as  a  crystalline  solid,  m.  p.  27°,  with  the 
composition  CjnH,.,C\A-  Subsequently  this  was  shown  to  be  sub- 
stantially correct,  the  formula  really  being  C,|,H,.,03N. 

The  constitution  of  damasceninic  acid,  easily  formed  from 
damascenine,  was  shown  by  Keller  to  be  2-methylamino-3- 
methoxybenzoic  acid.    He  unsuccessfully  attempted  its  synthesis. 

Ewins  gives  his  method  of  extracting  the  alkaloid  from  the  seeds 
by  the  shaking  out  process,  using  light  petroleum.  The  alkaloid 
and  its  salts  agreed  absolutely  with  the  synthetic  product  and  its 
salts. 
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All  the  work  done  in  building  up  this  synthetic  is  carefully 
detailed  in  a  most  interesting  manner. 

Briefly  it  consists  of  converting  m-hydroxybenzoic  acid  into 
m-methoxybenzoic  acid  by  methyl  sulphate  and  potassium  hy- 
droxide. This  acid  on  nitration  under  suitable  conditions  gives  a 
mixture  of  nitro-derivatives,  from  which  the  required  2  nitro-3- 
methoxybenzoic  acid  is  isolated  without  difficulty.  This  on  reduc- 
tion yields  2  amino-3-methoxybenzoic  acid,  which  on  treatment 
with  methyl  iodide  yields  the  hydriodide  of  2  methylamino-3- 
methoxybenzioc  acid.  This  salt  was  converted  into  the  cor- 
responding hydrochloride,  which  was  found  to  be  identical  with 
the  hydrochloride  of  damasceninic  acid.  The  acid  on  esterifying  by 
Fisher's  method  gave  a  methyl  ester,  which  proved  to  be  identical 
with  the  natural  alkaloid  damascenine. 

The  steps  in  the  synthesis  are  shown  by  the  following  scheme : 

m-Hydroxybenzoic  acid. 

1 
m-Methoxybenzoic  acid. 

^  .        . 

2  Nitro-3-methoxybenzoic  acid. 

2  Amino-3-methoxybenzoic  acid. 

I 
2  MethyIamino-3-methoxybenzoic  acid. 

Methyl  2-methylamino-3-methoxybenzoate    (damascenine). 

(A.  J.  Ewins  in  Transactions  of  the  Chemical  Society,  Vol.   loi, 

1912.     London.) 

John  K.  Titum. 

PEPPER. 

Pepper  of  commerce  is  the  product  of  Piper  nigrum,  a  trailing 
or  climbing  vine  of  the  East  Indies. 

Both  the  white  and  black  pepper  are  from  the  same  plant,  in 
the  case  of  the  white  kind,  the  rind  or  outer  covering  is  removed 
by  maceration,  drying  white.  Chinese  pepper  planters  obtain  pepper 
for  their  own  use  in  a  very  singular  manner.  Certain  tropical 
birds  are  very  fond  of  eating  the  "  red  "  pepper  berries  and  appear 
to  discriminate,  selecting  only  the  very  best.  These  are  undigested 
and  voided  by  the  birds,  the  "  garden  "  coolies  are  instructed  to 
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gather  all  obtainable,  it  being  most  highly  prized  and  quite  unob- 
tainable in  commerce ;  in  fact,  to  receive  a  gift  of  this  from  a 
Chinese  towkay  is  considered  to  be  a  mark  of  very  great  esteem. 
In  cultivation  a  "  pepper  garden  "  somewhat  resembles  an  hop  gar- 
den, the  vines  are  planted  on  hillocks  and  are  trained  around  poles 
and  look  very  pretty  with  their  harvest  of  green,  red,  and  black 
berries. 

From  a  letter  by  Ernest  Jenkins,  of  Kew  Gardens,  to  the  writer. 

C.  S.  Braddock,  Jr. 


VOLATILE   ANTISEPTICS    AND    SOIL    ORGANISMS. 

In  an  article  on  "  The  Effect  of  Toluol  and  Carbon  Disulphide 
on  the  Micro-flora  and  -fauna  of  the  Soil,"  P.  L.  Gainey  (Missouri 
Botanical  Garden,  Twenty-third  Report,  1912),  draws  the  follow- 
ing conclusions : 

1.  That  small  quantities  of  carbon  disulphide,  toluol,  and  chloro- 
form, such  as  have  been  used  practically  and  experimentally,  when 
applied  to  the  soils  studied,  exert  a  stimulative  rather  than  a  dimin- 
ishing effect  upon  the  total  number  of  bacteria  present. 

2.  That  an  application  of  such  quantities  of  carbon  disulphide 
and  toluol  does  not  have  an  appreciable  effect  upon  the  number  of 
types  of  protozoa  present  in  such  soils  as  have  been  studied. 

3.  That  a  very  marked  increase  in  yield  may  be  noted  following 
such  an  application  when  no  evident  change  occurs  in  total  number 
of  bacteria  present. 

4.  That,  in  the  light  of  the  recent  work  of  Koch,  Eforoo,  Good- 
sey,  Fred,  and  others,  with  results  presented  in  this  paper,  the 
theory  advanced  by  Russell  and  Hutchinson  to  account  for  the  in- 
creased yield  following  the  application  of  such  chemicals,  appears 
not  tenable  for  general  application. 

TPIE    SOURCE    OF    SIAM    BENZOIN. 

The  lack  of  information  as  to  the  source  of  Siam  benzoin  has 
been  pointed  out  at  various  times  in  the  Pharmaceutical  Journal  by 
Mr.  E.  M.  Holmes,  and  in  response  to  his  application  for  assistance 
to  trace  the  origin  of  the  product  Dr.  Kerr  was  communicated  with 
on  the  subject.     We  are  much  indebted  to  Dr.  Kerr  for  his  kind 
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reply  to  our  enquiry  from  which  we  have  extracted  the  following 
interesting  information. 

The  Styrax  tree  which  grows  on  Doi  Sootep  and  which  is  fairly 
common  at  600  to  1200  AI.  altitude  in  evergreen  jungles  particu- 
larly in  that  type  of  forest  where  Oucrcus  Junghnhnii  predominates 
and  where  the  soil  consists  of  a  stiff  red  clay  overlain  by  a  thick 
layer  of  humus,  was,  from  flowering  material  only,  believed  to  be 
S.  Benzoin  {Kew  Bull.,  191 1,  p.  409).  The  receipt  of  fruiting 
specimens  showed,  however,  that  it  was  not  S.  Benzoin  but  a  new 
species  closely  allied  to  S.  suberifolius  and  since  described  as 
5".  benzoides  (Kezc  Bull.,  1912,  p.  26y).  S.  benzoides,  on  Doi  Soo- 
tep, grows  rapidly  and  attains  a  height  of  12-15  "^-  '^rid  a  girth  of 
about  9  dm.  but  most  of  the  trees  are  smaller  though  in  other  parts 
larger  trees  are  reported.  Several  Kamus,  natives  of  the  Luang 
Prabang  region  from  which  most  of  the  gum  comes,  have,  without 
a  leading  question,  identified  the  Doi  Sootep  tree  as  ton  kum  yan, 
kum  yan  being  the  Lao  and  Siamese  name  for  gum  benzoin.  It 
must  be  admitted  that  small  specific  differences  might  not  be  noted 
by  the  natives  though  they  are  often  acute  observers  of  such  points 
particularly  where  economic  plants  are  concerned. 

Dr.  Kerr's  belief  that  this  tree  is  the  source  of  the  Siamese 
gum  benzoin  has  been  confirmed  by  the  receipt  at  Kew  of  a  small 
sample  of  the  gum  collected  from  the  Doi  Sootep  trees  which  in 
smell,  taste  and  fumes  is  identical  with  commercial  Siamese  gum 
benzoin.  Though  the  gum  is  only  casually  collected  in  the  Chieng- 
mai  district  yet  nearly  every  tree  examined  on  Doi  Sootep  had  been 
notched  and  in  some  cases  completely  felled.  In  the  majority 
of  cases  the  cuts  were  very  old  and  on  most  trees  no  gum  at  all 
was  observed  but  on  a  few  there  was  a  small  incrustation  of  gum 
along  the  cuts.  The  largest  piece  of  gum  obtained  weighed  about 
2.5  grammes  and  was  found  in  a  hole  made  by  some  wood-borer. 
It  was  a  homogeneous,  transparent,  pale  amber  piece  with  the  char- 
acteristic odor  of  Siam  benzoin. 

The  principal  method  of  collecting  the  gum  is  by  making  V- 
shaped  incisions  through  the  bark.  The  gum  runs  slowly  into 
bamboo  joints  placed  at  the  bottom  of  the  V,  and  is  not  collected 
until  a  few  weeks  after  the  incision  is  made.  This  is  generally 
done  during  the  hot  season.  Gum  is  also  frequently  found  in  holes 
made  by  wood-borers  and  sometimes  on  or  in  the  ground  at  the 
foot  of  the  trunk.    The  quality  of  the  gum  is  the  same  by  whatever 
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method  it  is  collected.  Whether  any  particular  tree  will  yield  gum 
or  not  can  only  be  ascertained  by  tapping,  as  only  the  larger  trees 
and  not  even  all  of  them  yield  gum. 

None  of  the  gum  obtained  near  Chiengmai  is  exported,  but 
nearly  all  of  it  is  used  locally,  mixed  with  pig's  fat,  as  an  applica- 
tion for  the  hair.  Most  of  the  gum  which  reaches  Chiengmai  is 
brought  there  by  the  Kamus  during  the  cold  season  from  the  Luang 
Prabang  region  to  the  East  of  the  Me  Kong.  A  native  merchant 
buys  it  and  ships  it  to  Bangkok.  This  merchant  estimates  his  yearly 
purchases  at  5  sens  (approximately  10  cwt.),  but  for  the  last  two 
years  the  quantity  has  been  less,  because,  he  says,  it  no  longer  pays 
the  Kamus  to  collect  it  and  bring  it  down.  Although  the  merchant 
had  heard  that  the  tree  grew  on  Doi  Sootep  he  had  never  bought 
gum  from  any  district  but  Luang  Prabang. 

Gum  benzoin  is  also  brought  to  Korat  in  Lower  Siam  but  no 
information  as  to  its  source  is  available. — Kew  Bulletin.  Reprinted 
in  Bangkok  Times  Weekly  Mail. 

Charles  S.  Braddock,  Jr. 


BOOK  REVIEW. 

Proceedings  of  the  American  Pharmaceutical  Association, 
including  the  report  on  the  progress  of  pharmacy  to  January  i, 
1912.  Also  the  constitution,  by-laws  and  roll  of  members.  Scio, 
Ohio:  Published  by  the  American  Pharmaceutical  Association,  1912. 

This  long  expected  volume  has  finally  reached  the  members  of 
the  American  Pharmaceutical  Association  and  despite  the  fact  that 
the  title  is  somewhat  of  a  misnomer  because  the  book  contains  no 
record  of  the  proceedings  at  the  annual  meeting  of  the  American 
Pharmaceutical  Association,  the  volume  will  nevertheless  be  gen- 
erally welcome  because  of  the  524  pages  devoted  to  the  report  on 
the  progress  of  pharmacy  from  July  i,  1910,  to  December  31,  1911. 
This  report  is  prefaced  by  an  introductory  in  which  the  venerable 
reporter  on  the  progress  of  pharmacy  records  the  origin  and  sub- 
sequent development  of  these  reports  and  expresses  the  hope  that 
the  proposed  publication  of  selected  abstracts  in  the  Journal  of  the 
Association  will  disarm  much  of  the  criticism  formerly  made  re- 
garding delay  in  publication  of  the  annual  volume.  In  addition  to 
the  proposed  publication  of  selected  abstracts  in  the  journal  of  the 
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constitution  and  by-laws  of  the  American  Pharmaceutical  Associa- 
tion, are  a  geographical  roll  of  members,  an  alphabetical  list  of 
members  and  a  well  arranged  index  of  34  double  column  pages  that 
will  serve  to  make  the  content  of  the  volume  of  permanent  value 
to  pharmacists  who  are  interested  in  the  professional  side  of  their 
calling.  The  receipt  of  this  volume  will  no  doubt  reawaken  in 
the  minds  of  many,  and  let  us  hope  the  majority  of  the  members  of 
the  American  Pharmaceutical  Association,  the  hope  that  the  recent 
decision,  of  the  Councils  of  the  Association,  to  discontinue  the  an- 
nual volume  will  be  reconsidered  and  that  ways  and  means  will  be 
found  to  continue  the  publication  of  the  Report  of  the  Progress  of 
Pharmacy  in  the  form  of  a  bound,  separately  indexed  volume  in 
keeping  with  the  one  now  before  us. 

M.  I.  W. 


OBITUARIES. 


John  W.  Ridpath,  son  of  Robt.  Ridpath  and  Eleanor  Blair, 
was  born  in  Upper  Onslow,  Colechester  County,  Nova  Scotia,  Oct. 
ist,  1840.  His  father,  a  ship  carpenter,  was  drowned  on  July  19, 
1841,  while  trying  to  save  the  life  of  a  fellow  workman. 

During  the  fall  of  1864,  Mr.  Ridpath  visited  his  home  in  Nova 
Scotia,  stopping  at  Boston  on  his  way.  Upon  returning  to  the 
United  States  he  took  up  his  residence  at  Jenkintown,  purchasing 
the  painting  business  of  William  Pearson.  He  took  out  his  natural- 
ization papers  on  Oct.  13th,  1868,  voting  for  the  first  time  in 
Abington  Township,  now  Jenkintown,  on  Oct.  12th,  1869. 

Finding  the  work  detrimental  to  his  health,  in  the  fall  of  1870 
he  discontinued  the  business  of  painting  and  entered  the  drug  busi- 
ness, which  he  continued  until  April  8th,  1892.  He  was  made  a 
member  of  the  Philadelphia  College  of  Pharmacy,  Aug.  5th,  1870, 
and  of  the  Pennsylvania  Pharmaceutical  Association,  April  23rd, 
1880. 

His  membership  in  the  Franklin  Institute  dates  from  March 
loth,  1882,  from  which  time  he  has  taken  an  active  part  in  the  work 
of  the  Institute,  lecturing  before  that  body  and  many  other  promi- 
nent societies,  and  public  and  private  schools  of  the  lower  end  of 
Montgomery  County. 

On  April   25th,    1889,   Mr.   Ridpath  was  elected   Secretary  of 


^"''/u\y\nr'"''}  Obituaries.  337 

the  Jenkintown  Water  Company  and  on  Jan.  7th,   1890,  Manager 
of  the  same. 

He  has  served  the  public  in  the  following  offices :  Borough 
Auditor,  three  years,  beginning  1875  ;  Board  of  Health,  from  its 
organization  in  1885  until  1887;  Justice  of  the  Peace,  five  years, 
taking  the  oath  of  office  on  April  27th,  1888. 

He  has  been  connected  in  an  official  capacity  with  the  Chelten- 
ham and  Willow  Grove  Turnpike  Company  since  Nov.  8th,  1886, 
when  he  was  elected  Manager  and  Secretary ;  also  with  the  Doyles- 
town  and  Willow  Grove  Turnpike  Road  Company  and  the  Hatboro 
and  Warminster  Turnpike  Road  Company,  under  the  direction  of 
the  Philadelphia  Rapid  Transit  Company. 

At  the  time  of  his  death,  he  was  Secretary  of  the  Jenkintown 
Lyceum  Association,  of  which  body  he  has  been  a  member  since 
Sept.  19th,  1876.  He  was  a  charter  member  of  Pioneer  Fire  Com- 
pany No.  I,  of  Jenkintown;  also  a  charter  member  of  Jenkintown 
Lodge,  No.  400,  F.  &  A.  M. ;  a  member  of  Abington  R.  A.  Chapter 
No.  245 ;  President  of  the  Board  of  Directors  of  the  Abington 
Library  Society;  a  member  of  the  National  Geographical  Society; 
of  the  Franklin  Institute  of  Pennsylvania;  Life  Member  of  the 
Philadelphia  College  of  Pharmacy;  member  of  the  American  Good 
Roads  Association ;  of  Jenkintown  Lodge  No.  476,  K.  of  P. ;  active 
member  of  the  Bucks  County  Historical  Society;  Superintendent 
and  Treasurer  of  Cheltenham  and  Willow  Grove  Turnpike  Com- 
pany, of  Hatboro  and  Warmister  Turnpike  Road  Company  and 
of  the  Doylestown  and  Willow  Grove  Turnpike  Road  Company. 

Mr.  Ridpath  was  elected  corresponding  member  of  the  Adjunct 
Montgomery  County  Medical  Society  on  May  8th,  1885,  and  at  the 
time  of  his  death  was  one  of  the  two  living  original  members. 
His  fame  as  a  local  historian  was  known  throughout  the  Counties 
of  Montgomery,  Bucks,  and  Philadelphia,  many  of  his  articles  hav- 
ing appeared  in  various  magazines.  Among  them  are  "  The  Early 
History  of  Jenkintown,"  "  Amateur  Photographic  Failures,'" 
"  Free  Masonry  in  Jenkintown,"  "  History  of  Friendship  Lodge, 
No.  400,"  and  "  Early  Ridpaths  in  Scotland."  He  edited  the  first 
newspaper  ever  published  in  the  Borough  of  Jenkintown,  "  The 
Pestle." 

He  is  survived  by  a  widow,  two  sons,  and  three  daughters. 
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Horace  W.  Estlack,  engaged  in  the  retail  drug  business  at  1233 
South  17th  Street,  died  March  8,  191 3,  from  pneumonia  after  an 
ilhiess  of  one  week.  His  ancestors  were  members  of  the  Society 
of  Friends.  He  served  part  of  his  apprenticeship  with  his  father, 
Thomas  A.  Estlack,  a  graduate  of  our  college  of  the  class  of  '44, 
who  owned  a  store  at  i8th  and  ^Market  Street.  He  completed  his 
apprenticeship  at  the  store  of  Mr.  Amos  Yarnall,  whose  store  was 
located  at  15th  and  Market  Street.  Mr.  Estlack  graduated  in 
1868',  his  graduating  thesis  being  on  Podophyllum.  He  conducted 
a  business  for  himself  at  i6th  and  Race  Street  in  1872.  Two  years 
later  he  opened  a  store  at  1233  South  17th  Street  which  he  con- 
ducted until  the  time  of  his  death.  He  joined  the  college  in  1893. 
He  led  a  very  active  life,  had  a  number  of  outside  interests  and 
was  entrusted  by  his  fellows  with  positions  requiring  confidence 
and  which  he  faithfully  discharged. 


PENNSYLVANIA  PHARMACEUTICAL  ASSOCIATION. 

The  annual  meeting  of  the  Pennsylvania  Pharmaceutical  Asso- 
ciation was  attended  by  a  large  number  of  pharmacists,  representing 
all  phases  of  the  profession  and  trade.  Great  enthusiasm  prevailed 
when  it  was  announced  by  John  C.  Wallace,  Chairman  of  the 
Committee  on  Legislation,  that  house  bill  532  for  the  restriction  of 
the  sale  of  habit- forming  drugs  had  passed  the  Senate  and  was  before 
the  Governor.  This  bill  was  framed  by  L.  L.  Walton  of  Williams- 
port  and  received  the  support  of  the  State  Association  which,  with 
the  Philadelphia  Association  of  Retail  Druggists,  has  be^n  making 
every  effort  to  secure  its  passage.  It  prohibits  the  indiscriminate 
sale  of  such  drugs  as  opium,  morphine,  heroin,  and  codeine  except 
upon  the  ])rescription  of  a  physician,  dentist  or  veterinary,  but  does 
not  prohibit  the  public  from  getting  legitimate  preparations,  con- 
taining certain  specified  minimum  quantities  of  these  drugs.  The 
bill  conforms  to  a  national  measure  introduced  in  Congress  by  Repre- 
sentative Hartyson  of  New  York.  The  Association  forwarded  a 
resolution  to  Governor  Tener  urging  him  to  sign  the  bill. 

The    following   officers    were    elected :    President,    Richard    L. 
Lackey ;   First  Vice    President,   Charles   R.   Rhodes ;   Second   \^ice 
President,  George  J.  Durbin  ;  Secretary,  Edgar  ¥.  HefTner ;  Assistant 
Secretary,  Lewis  H.  Davis ;  Treasurer,  H.  E.  Gleim. 
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THE  POISONOUS  CONSTITUENT  OF  THE  BARK  OF 
ROBINIA    PSEUDACACIA. 

By  Frederick  B.  Power. 

In  a  recent  publication  by  Professor  R.  Robert,  of  the  Univer- 
sity of  Rostock,  Germany,  entitled :  "  Beitriige  zur  Kenntnis  der 
vegetabilischen  Haemagglutinins,"  which  has  been  reprinted  from 
a  memorial  volume  of  the  Landzmrtschaftliche  V ersuchs-Stationen, 
Band  Ixxix-lxxx,  some  very  astonishing  statements  have  been  made 
respecting  the  protein  of  the  bark  of  Robinia  Pseudacacia,  Linne. 
This  protein  substance  was  first  obtained  by  me  in  the  summer  of 
1889,  and  the  fact  that  it  possesses  the  well-known  poisonous  prop- 
erties of  the  respective  bark  was  conclusively  shown  in  a  paper 
read  before  the  Wisconsin  Academy  of  Sciences,  Arts  and  Letters 
on  December  27,  1889,  which  was  also  published  in  the  PJiarni. 
Rundschau,  New  York,  1890,  8,  29-38.  In  a  subsequent  communi- 
cation (Phanii.  Joiirn.,  London,  1901,  67,  258)  I  had  shown  that 
this  protein,  to  which  in  the  meantime  Robert  had  assigned  the 
name  robin,  possessed  enzymic  properties,  and  that  it  was  capable 
of  hydrolyzing  both  amygdalin  and  sinigrin  (potassium  myromate) 
with  the  production  respectively  of  bitter  almond  oil  and  mustard 
oil,  as  also  of  clotting  milk.  In  the  last-mentioned  paper  consid- 
eration was  taken  of  a  statement  in  a  dissertation  by  one  of  Pro- 
fessor Robert's  pupils,  namely.  Dr.  Carl  Lau  (Rostock,  1901), 
whereby  it  was  intimated  that  the  toxic  action  of  the  Robinia  pro- 
tein had  first  l)een  established  by  him.  The  exact  statement  1)y  Dr. 
Lau  {loc.  cit.,  p.  259)  was  as  follows:  "  Ich  Zi'iirdc  sehr  gem  noch 
eingehcndcrc  Vcrsnchc  dariibcr  cingcstcUt  habcn,  ob  die  giftige 
Eizveisssiibstaiic  der  Robinicnriiidc  cin  .llbiiniiit,  cine  .  llbiiuiose, 
oder  cin   Globulin,  odcr  cin  Gcmiscli  rju'cicr  Substanccn   ist.     Zw 
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derartigen  Vcrsuchen  hdtte  ich  jedoch  viel  grossere  Mengcn  von. 
Material  gchraucht  als  sic  mir  aur  VcrfiUjnng  standcn.  Ich  mnsstc 
iiiich  dahcr  daiitit  hcgniUjcn  fcstgcstcllt  ::h  Iiaboi  dass  cs  sick  tliat- 
sachlich  iim  cine  giftigc  Eiivcisssubstanz  hatidclt."  In  another 
place,  with  the  incorrect  assumption  that  I  had  assigned  to  the 
Robinia  protein  a  name  (robiniii)  which  might  cause  it  to  be  con- 
fused with  the  coloring  matter  of  Robinia  flowers,  Lau  remarked : 
"  AIa)i  zvird  daraus  ersehcn,  ivie  zeitgcmdss  es  war,  wiser n  Gift- 
stoif  aus  der  Robinic  in  Robin  umsubenennen." 

It  will  be  seen  from  the  above  quotations  that  in  190 1  the 
poisonous  action  of  the  Robinia  protein  was  recognized  by  Pro- 
fessor Robert  and  his  pupil,  and  in  this  connection  it  seems  desir- 
able to  repeat  what  I  had  recorded  in  1901  {loc.  cit.,  p.  259)  that 
some  time  after  having  obtained  the  poisonous  protein  from  Robinia 
bark  I  sent  a  specimen  of  it  to  the  late  Professor  Fliickiger,  of 
Strassburg,  and  in  a  letter  from  him  under  the  date  of  February  4, 
1892,  which  is  still  in  my  possession,  he  wrote  as  follows:  "  I  have 
to  thank  you  for  the  poison  of  Robinia,  which  I  sent  finally  to 
Prof.  Robert,  Dorpat  (Russia).  He  has  also  prepared  the  poison, 
and  states  now  that  it  nearly  agrees  with  your  preparation." 

In  view  of  all  the  well-known  facts,  which  have  been  so  com- 
pletely substantiated,  concerning  the  toxic  action  and  other  properties 
of  the  Robinia  protein,  it  is  difficult  to  understand  how  Professor 
Robert  could  now  have  been  led  to  make  such  obviously  incorrect 
and  misleading  statements  on  this  subject  as  are  contained  in  the 
recent,  above-mentioned  publication.  He  there  notes  {loc.  cit..  p. 
82)  that  he  has  repeated  his  own  experiments,  and  must  withdraw 
the  statements  made  together  with  Lau  respecting  the  poisonous 
action  of  robin,  those  statements  being  now  regarded  by  him  as 
attributable  to  the  impurity,  imperfect  solubility,  or  the  immod- 
erately large  doses  of  the  preparation  used  at  that  time.  The 
preparation  more  recently  employed  by  him,  while  acting  ener- 
getically on  some  kinds  of  blood,  was  found  not  to  be  poisonous 
for  rabbits  when  injected  subcutaneously  in  amounts  of  i  to  10  c.c. 
of  a  0.4  per  cent,  solution.  He  therefore  concludes  that  the  symp- 
toms of  poisoning  produced  in  man  and  animals  by  Robinia  bark 
cannot  be  referred  to  robin,  l)ul  ])rcsunics  that  the  poisonous  prin- 
ciple is  the  alkaloid  or  glucoside  of  the  bark.  Having  thus  inferred 
from  the  results  of  the  above  experiment  that  robin  cannot  be 
regarded  as  poisonous  in  small  doses,  he  concludes  that  he  must 
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place  it  in  the  group  of  "  phasins,"  or  non-poisonous  agglutinants. 

Some  still  more  surprising  statements  are  made  by  Professor 
Robert  {loc.  cit.,  p.  83),  which  may  literally  be  translated  as  fol- 
lows :  *'  For  distinguishing  the  robin  of  Robinia  bark  from  ricin 
the  property  of  hydrolyzing  sinigrin,  as  found  by  Power,  would  be 
admirably  adapted,  as  this  is  not  otherwise  possessed  by  a  single 
vegetable  agglutinin.  Experiments  have  shown,  however,  that 
Power's  statements  are  not  valid  for  the  robin  of  Robinia  bark 
prepared  by  me  (Robert)  and  preserved  in  a  dry  state.  It  does 
not  hydrolyze  sinigrin  even  by  its  action  for  two  days  in  an  incu- 
bator and  does  not  otherwise  possess  the  property  of  hydrolyzing 
glucosides.     It  also  has  no  coagulating  effect  on  milk." 

It  is  exceedingly  unfortunate  that  Professor  Robert  should  have 
given  such  prominence  to  the  results  of  experiments  from  which 
thoroughly  incorrect  inferences  are  liable  to  be  drawn,  especially 
by  those  who  cannot  conveniently  repeat  them,  and  he  does  not 
seem  to  have  considered  it  necessary  to  ascertain  the  cause  of  his 
failure  to  obtain  the  results  recorded  by  me.  As  the  subject  is  one 
of  considerable  importance,  I  have  deemed  it  desirable  to  present 
such  facts  as  are  believed  to  be  sufficient  to  prove  the  incorrectness 
of  Professor  Robert's  conclusions,  and  to  substantiate  in  every  re- 
spect the  accuracy  of  the  statements  previously  recorded  by  me 
regarding  the  toxic  action  and  other  properties  of  the  protein  of 
Robinia  bark. 

In  the  first  place  it  was  noted  in  my  paper  on  this  subject  in 
1890  that  a  decoction  made  by  boiling  100  grammes  of  the  bark 
with  water  was  taken  without  any  ill  effect  or  any  perceptible 
action,  whereas  a  cold  infusion  of  about  5  grammes  of  the  bark 
was  in  one  instance  so  violent  in  its  action  as  nearly  to  prove  fatal. 
It  was  thus  evident  that  the  activity  of  the  poisonous  substance  was 
destroyed  at  the  temperature  of  boiling  water,  and  this  observation 
suggested  not  only  the  protein  nature  of  the  substance  but  also  the 
method  subsequently  employed  for  its  isolation.  Moreover,  the 
protein  material,  as  precipitated  by  alcohol  from  the  liquid  obtained 
by  macerating  the  ground  ])ark  with  cold  water,  when  collected, 
washed  with  alcohol,  and  dried  in  a  vacuum  or  over  sulphuric  acid, 
possessed  the  same  i)oison()Us  ])r()perties  as  the  bark.  When  ad- 
ministered to  a  large  dog  in  an  amount  representing  about  30 
grammes  of  the  bark,  it  caused  severe  vomiting,  which  continued 
at  intervals  for  several  hours,  and  a  considerably  smaller  quantity 
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was  not  without  effect.  A  solution  of  the  same  substance,  when 
heated  sufficiently  to  coagulate  the  protein,  was  quite  devoid  of 
activity.  As  the  above  experiments  had  been  conducted  with  a 
bark  collected  by  myself  at  Madison,  Wisconsin,  it  may  be  noted 
that  some  years  subsequently  a  quantity  of  protein  material  was 
prepared  from  Robinia  bark  collected  in  France.  This  protein 
material,  when  isolated  by  the  simple  method  above  described,  pos- 
sessed the  same  toxic  properties  as  that  previously  obtained.  It  is 
well  known  that  substances  of  this  character  lose  their  activity  to 
a  greater  or  less  extent  on  keeping,  even  in  a  dry  state,  and  that 
they  also  undergo  change  in  this  respect  when  their  purification  is 
attempted  by  methods  of  repeated  solution  and  precipitation  or  by 
subjecting  them  to  dialysis.  Some  change  of  this  nature  may  have 
taken  place  in  the  material  employed  by  Professor  Robert  for  his 
recent  experiments,  and  this  would  appear  to  be  the  most  probable 
explanation  of  the  results  now  obtained  by  him,  which,  moreover, 
are  so  completely  at  variance  with,  his  own  earlier  observations.* 

As  a  specimen  of  the  Robinia  protein  which  had  been  prepared 
by  myself  in  1904  was  still  available,  it  was  deemed  of  interest  to 
ascertain  whether  it  still  retained  its  original  toxic  properties.  It 
was  therefore  kindly  tested  with  respect  to  its  activity  by  Dr.  H. 
H.  Dale,  Director  of  the  Wellcome  Physiological  Research  Labora- 
tories. An  amount  of  0.25  gramme  was  administered  by  the  mouth 
to  a  dog,  when,  after  an  interval  of  about  an  hour,  it  produced  two 
attacks  of  vomiting.  This  result,  together  with  the  observations 
previously  recorded,  as  noted  above,  clearly  demonstrate  that  the 
poisonous  constituent  of  Robinia  bark  is  a  protein.  They  cer- 
tainly lend  no  support  to  the  statement  of  I'rofessor  Kobert  that 
the  respective  protein,  or  robin,  is  a  non-poisonous  "  phasin,"  or  to 
his  presumption  that  the  activity  of  the  bark  is  due  cither  to  an 
alkaloid  or  a  glucosidc. 

There   remains   to   be  considered   the   statement   of    Professor 


*  Since  writing  this  paper  I  have  been  favored  witli  a  private  communica- 
tion from  Professor  Kobert,  in  wliich  lie  informs  mc  that  his  method  of 
testing  the  hydrolytic  action  of  rnliin  was  l)y  mixing  a  i  per  cent,  solution  of 
the  protein  with  a  i  per  cent,  solution  of  sinigrin,  and  observing  the  result 
after  keeping  the  mixture  for  some  time,  either  at  the  room  temperature  or 
at  a  temperature  of  38°  C.  It  is  not  surprising  that  under  these  conditions 
no  odor  of  mustard  oil  was  perceptible.  Apart  from  the  extreme  dilution 
of  the  robin  solution  employed,  it  is  probable  that  in  the  preparation  of  the 
latter  the  active  portion  of  the  protein  had  l)ccn  removed. 


"^"A/^u'st"  ml'"'"' }  ^^''^  ^f  Robinia  Pscudacacia.  343 

Robert  (loc.  cit.,  p.  83)  that  the  robin,  or  protein  material  pre- 
pared by  him  was  not  capable  of  hydrolyzing  sinigrin,  and  pos- 
sessed in  fact  no  hydrolyzing  action  on  glucosides,  nor  did  it  coagu- 
late milk.  His  failure  to  obtain  positive  results  in  these  experiments 
was  certainly  due  to  no  inaccuracy  in  my  observations,  as  would 
thereby  be  implied.  Since  the  receipt  of  his  publication  I  have 
again  tested  in  this  direction  the  above-mentioned  specimen  of 
robin  which  was  prepared  in  1904,  and  had  thus  been  kept,  in  well- 
stoppered  bottles,  for  a  period  of  nine  years.  This  material  was 
both  in  the  form  of  dark  brown  scales,  as  originally  obtained  on 
drying  the  precipitated  protein,  and  in  the  form  of  a  lighter-colored 
powder,  which  was  produced  at  the  same  time  by  triturating  the 
first  mentioned  product.  These  two  forms  of  the  preparation  were 
separately  tested,  both  with  amygdalin  and  with  a  well-crystallized 
specimen  of  sinigrin  (potassium  myronate)  in  the  following  man- 
ner: Into  a  small  test-tube,  provided  with  a  well-fitting  cork,  was 
brought  a  small  quantity  of  the  respective  glucoside,  together  with 
some  of  the  dry  protein,  and  a  little  water  subsequently  added.  The 
tubes  being  then  corked,  and  the  mixtures  vigorously  shaken,  they 
were  set  aside  at  the  ordinary  temperature  (16-18°  C.)  and  occa- 
sionally agitated.  After  a  period  of  about  24  hours  or  less  the 
tubes  were  opened,  when  in  the  one  case  there  was  a  strong  odor 
of  bitter  almond  oil,  and  in  the  other  an  equally  distinctive,  sharp 
odor  of  mustard  oil.  The  unmistakable  results  of  these  tests,  wdiich 
are  doubtless  obtained  much  more  quickly  with  the  fresh  Robinia 
protein,  thus  not  only  confirmed  my  previous  observations,  but  they 
have  now  also  Ijeen  confirmed  independently  by  five  chemists  in 
these  laboratories.  It  w^as  not  deemed  necessary  to  again  repeat 
the  test  with  milk,  the  coagulation  of  which  by  the  protein,  or  an 
enzyme  therein  contained,  I  had  previously  fully  and  accurately 
described. 

The  properties  which  the  protein  material  designated  as  "  rol)in  " 
has  l)een  shown  to  possess  renders  it  pro1)able  that,  like  other  similar 
products,  it  is  a  mixture  of  substances,  l)ut  no  method  is  known  to 
the  present  author  by  means  of  which  a  separation  of  its  constit- 
uents could  l)e  efi'ected  without  a  corresponding  loss  of  activity. 
It  is  also  not  known  whether  the  toxic  action  of  the  protein  is  due 
to  a  substance  which  at  the  same  time  possesses  enzymic  proper- 
ties, but  as  the  last-mentioned  properties  are  so  varied  in  character, 
no   doubt  can   l)e   entertained   respecting  the   presence  of   several 


344  Nature  and  Structure  of  Cochineal,     f 


Am.  Jour.  Pharm. 
Ausnist,  1913. 


enzymes.  Apart  from  the  frequently  obser\^ed  occurrence  of  en- 
zymes, or  mixtures  of  such,  which  effect  the  hydrolysis  of  amygda- 
lin,  it  has  been  ascertained  by  Th.  Bokorny  (Chem.  Zeitung.,  1900, 
24,  771)  that  myrosin  or  a  similar  ferment  is  also  widely  distrib- 
uted, having  been  found  in  plants  of  many  different  families  besides 
the  Crucifercc,  although  the  glucoside  (sinigrin)  which  yields  mus- 
tard oil  has  as  yet  only  been  found  in  the  last-mentioned  family. 
A  milk-clotting  enzyme,  or  phytochymase,  has  also  been  stated  to 
occur  in  various  plants. 

The  confusion  which  is  likely  to  be  produced  in  the  literature 
in  consequence  of  the  recent  statements  published  by  Professor 
Robert  is  much  to  be  regretted,  especially  as  his  conclusions,  which 
appear  to  have  been  too  hastily  formed,  are  so  obviously  and  demon- 
strably wrong.  It  is  for  this  reason  that  I  have  deemed  it  my  duty 
to  again  place  on  record  the  above-mentioned  facts,  as  also  to  main- 
tain that  the  observations  noted  in  my  previous  publications 
{Pharm.  Rundschau,  1890,  8,  29,  and  Pharm.  Journ.,  1901,  67,  258) 
respecting  both  the  toxic  action  and  enzymic  properties  of  the  pro- 
tein ("  robin  ")  of  Robinia  bark  are  perfectly  correct. 
The  Wellcome  Chemical  Research  Laboratories, 
London,  E.  C. 


THE  NATURE  AND  STRUCTURE  OF  COCHINEAL.* 
By  Henry  Kkaemer. 

The  cochineal  insect  is  indigenous  to  Mexico  and  Central 
America  and  in  general  appearance  resembles  a  wood  louse.  It  is 
usually  found  growing  upon  certain  flat-stemmed  forms  of  the 
Cactus  family,  chiefly  species  of  Nopalea.  The  red  dye  found  in 
the  remains  of  the  female  insect  has  been  long  esteemed  by  the  old 
races  in  these  sub-troi)ical  countries.  Indeed,  not  only  did  they 
appreciate  its  value,  but  in  order  to  increase  the  supplies,  the  cacti 
with  the  insects  were  successful]}-  cuUi\atc(l  many  years  before  even 
Cortez  landed  in  Mexico  in  the  early  part  of  the  sixteenth  century. 
The  real  nature  of  cochineal,  however,  was  not  known  until  some 
time  after  the  introduction  of  the  commercial  article  into  Europe. 
In   1530  Acosta^  concluded  that  it  was  of  animal  origin.     It  was 

*  Read  at  the  anmuil  nu'ctiiig  of  tiic  Pennsylvania  Pharmaceutical 
Association,  June,  1913. 
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Fig.  I. 


Diagram  of  cochineal  insect  of  commerce  showing  an  ovoid  sac-Hke  membraneous  cradle  J 

enclosing  numerous  young  larvae  (/).     Parts  of  the  mother  insect  :  m,  mouth  part  ;   b,  beak  or  ': 

proboscis  ;  a,  antennae  ;  /,  three  pairs  of  legs  ;  r,  respiration  channels  or  breathing  pores  ;  s,  seg-  .1 

ments  in  abdominal  region  ;  w,  wax-pores.  i 
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supposed,  however,  by  many  others  to  be  in  the  nature  of  a  vege- 
table product  and  spoken  of  as  a  fruit  or  berry.  Even  as  late  as 
the  early  part  of  the  eighteenth  century  a  controversy  waged  in 
Holland  as  to  whether  cochineal  was  of  animal  or  vegetable  origin. 
This  w^as  finally  settled  apparently  by  that  great  pioneer  micro- 
scopist,  Antonius  van  Leeuwenhoek,  who  rather  conclusively  showed 
it  to  be  of   animal   origin. 

Leeuwenhoek's  article  on  Cochineal  was  written  probably  during 
the  latter  part  of  the  seventeenth  century.  It  will  be  found  in  a 
chapter  in  a  large  work,  entitled  "  Select  Works  of  Antony  van 
Leeuwenhoek,"  translated  by  Samuel  Hoole.  A  copy  of  this  book 
is  in  the  Public  Library  of  New  York  City.  Leeuwenhoek  -  in  this 
article  says : 

"  When  I  first  applied  myself  to  investigate  the  nature  of  cochineal,  I 
concurred  in  the  general  opinion  which  then  prevailed  that  it  was  the  fruit 
of  some  tree ;  and  having  at  the  request  of  the  Honorable  Mr.  Boyle  further 
prosecuted  the  examination,  each  single  piece  or  fruit,  as  I  then  thought  it, 
appeared  to  contain  one  hundred  or  upward  of  what  semed  to  me  to  be 
very  small  seeds,  shaped  like  eggs,  each  enclosed  in  its  particular  membrane ; 
these  objects,  however,  I  could  not  bring  into  view,  until  the  cochineal  had 
lain  in  water  for  some  hours,  and  then  the  outer  skin  being  taken  off,  these 
apparent  seeds  which  were  very  soft  presented  themselves;  the  membrane 
was  filled  with  a  watery  substance,  of  a  lovely  red,  but  the  seeds  were  of  a 
dark  red  or  tawny  color.  The  seeds  themselves,  upon  being  dissected,  ap- 
peared to  consist  of  nothing  but  very  minute  globules  of  a  red  color. 

"  The  remainder  of  the  cochineal,  or  that  part  of  it  which  enclosed  all 
these  seeds,  was  composed  of  very  thin  memliranes.  which  were  also  of 
a  red  color,  except  that  a  very  small  r[uantity  was  to  be  seen  of  a  certain 
colorless  substance,  which  to  me  had  the  appearance  of  an  oil.  And  to  give 
an  idea  of  the  general  appearance  of  the  figure  of  cochineal,  T  know  not  any 
manner  of  expressing  it,  better  by  comparison,  than  with  a  parcel  of  dried 
black  currants  with  their  skins  and  seeds,  regard  nevertheless  must  be  had 
for  the  different  sizes  of  the  currants  and  the  cochineal.  Lastly  when  I 
divided  the  membranes  or  seeds  of  which  cochineal  appeared  to  consist, 
into  as  thin  portions  or  particles  as  I  was  able,  those  thin  particles  did  not 
as  I  may  say,  exhibit  any  particular  color. 

"  The  preceding  observations  I  comnumicated  by  letter  to  Mr.  Boyle, 
from  whom  I  received  an  answer  to  the  following  effect :  that  he  had  under- 
stood from  the  Governor  of  Jamaica  that  cochineal  was  produced  from  the 
fruit  of  the  fig-tree,*  when  in  a  state  of  decay,  at  which  time  tlierc  proceeded 


*Mylius'  Hoc.  cit.)  mentions  "Indian  Fig"  as  a  synonym  for  the 
Nopal  plant  on  wliicli  the  cocliineal  insect  is  found.  The  fruits  of  the 
Mexican  Opuntia  (Xopalca  coccincllifcra)  are  commonly  known  as  the 
"  prickly  pear  "'  and  hence  the  plant  is  sometimes  referred  to  as  "  fig  tree." 
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from  thence  certain  maggots  or  aurelias  which  changed  into  flies ;  that 
these  flies  settHng  on  the  trees  were  then  killed  by  making  fires  under  the 
trees,  the  smoke  of  which  caused  them  to  fall  down;  after  which  they  were 
stripped  of  their  heads,  the  fore  parts  of  their  bodies,  and  their  wings,  and 
the  remainder  preserved  for  use,  so  that  cochineal  was  properly  and  in 
truth  the  hinder  part  or  tail  of  a  fly,  and  consequently,  that  m,y  observations 
were  so  far  correct  that  the  substance  I  had  seen  were  really  eggs,  such  as 
are!  found  in  the  hinder  part  of  the  silk-worm's  moth.* 

"  To  this  I  replied,  that  in  my  preceding  observations,  it  was  impossible 
for  me  to  judge,  that  cochineal  was  an  animal  substance,  because  there 
was  nothing  to  be  seen  in  it  that  resembled  an  animalcule,  and  I  concluded 
that  if  it  had  been  an  animal,  it  would  have  been  devoured  by  those  animal- 
cules, called  mites ;  and  I  added,  that  in  consequence  of  the  information  com- 
municated by  the  Honorable  Mr.  Boyle,  in  his  letter  I  had  repeated  my 
observations,  the  result  of  which  as  I  communicated  them  to  him  is  as  follows : 

"On  this  renewed  investigation  of  the  subject,  I  was  fully  convinced 
that  every  single  grain  of  cochineal  was  part  of  an  animalcule  from  which 
not  only  the  head,  the  fore  part  of  the  body,  and  the  wings,  had  been  broken 
off,  but  that  also  the  legs,  and  that  part  of  the  body  to  which  the  legs  are 
joined  had  been  thrown  away,  so  that  nothing  was  left,  except  the  animal's 
hinder  part ;  and  I  imagined  that  the  colorless  substance  before  mentioned, 
and  which  was  to  be  observed  in  the  chinks  or  creases  in  every  grain,  was 
some  preparation,  applied  to  the  cochineal,  when  it  is  collected  for  sale,  to 
defend  it  from  mites,  which  otherwise  would  destroy  or  devour  it. 

"  These  creases  or  rings,  in  every  grain  of  cochineal,  I  imagine  are, 
the  articulates  or  joints,  in  those  kinds  of  maggots  or  caterpillars,  which 
afterward  change  into  a  flying  insect ;  and  I  did  not  doubt,  that  at  the  proper 
season,  when  a  similar  kind  of  insect  could  be  found  in  this  coimtry  I  should 
establish  the  fact,  allowing  only  for  the  difference  for  shape  and  color  between 
them,  and  those  which  constitute  cochineal." 

He  then  goes  on  to  say  that  he  examined  a  large  parcel  of  cochi- 
neal and  found  in  it  several  of  the  shells  or  coverings  of  the  wings, 
which  shells  were  of  a  black  color,  with  each  a  red  spot  in  the 
middle.  He  also  mentions  finding  fragments  of  what  he  terms 
aurelias  which  he  concluded  were  formed  from  the  maggots  or 
caterpillars  of  this  species,  and  in  one  of  them  was  a  piece  of  a 
maggot,  which,  in  part,  seemed  to  have  been  devoured  by  a  mite. 

*  It  is  doubtful  if  by  the  methods  that  Leeuwenhoek  used  in  clearing 
his  material  that  he  actually  saw  the  eggs  or  larvae.  Certainly  if  he  was  able 
to  see  the  larvae  he  would  have  seen  the  mouth  parts  and  legs  of  the  mother 
insect  and  not  come  to  the  conclusion  that  the  cochineal  of  commerce  repre- 
sented only  the  hind  portions  of  the  insect.  This  may  be  readily  confirmed 
by  examining  the  microphotographs  of  the  cochineal  of  commerce.  Figs. 
2  and  3. 
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He  further  compared  cochineal  with  a  small  flying  insect  called  by 
the  children  "  lady-birds,"  and  which  are  found  when  the  white 
nettles  are  in  bloom.  The  latter  were  killed,  and  taking  ofif  their 
wings,  feet  and  heads  he  found  that  the  cavity  that  is  seen  on  every 
grain  of  cochineal,  is  on  the  back  or  upper  side  of  the  animalcule 

Fig.  2. 


Microphotograph  of  cochineal  insect  of  commerce  showing:  b,  partially  extended  beak  or  proboscis; 
7n,  mouth  portion;/,  two  of  the  legs  still  intact. 

and  is  caused  by  the  drying;  that  part  of  the  grain  which  appears 
with  a  kind  of  rifing  (ridging?)  is  the  lower  part  or  belly.  As  to 
those  grains  in  cochineal,  which  have  smaller  cavities  than  others,  I 
conclude  that  they  must  have  been  female  insects,  whose  bodies  being 
filled  with  eggs  do  not  admit  of  their  contracting  in  so  great  a  degree ; 
and  though  the  hind  parts  of  the  bodies  of  these  insects  which  com- 
pose cochineal  do  somewhat  differ  from  those  of  the  lady-birds, 
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yet  I  was  now  more  than  ever  assured  that  not  only  the  insect  which 
produces  the  cochineal,  but  also  those  others  which  I  have  just 
mentioned,  are  formed  from  maggots  or  caterpillars. 

Leeuwenhoek  then  ascertained  that  the  rings  or  creases  which 
occur  in  the  commercial  cochineal  are  accidentally  produced  in  the 
dr}dng,  and  concludes  that  the  cochineal  insect  is  composed  of  four- 
teen joints,  rings,  or  articulations.  Furthermore  he  says  that  after  he 
left  the  grains  of  cochineal  in  water  for  twenty-four  hours  or  more 
he  observed  that  the  cavity  which  had  been  caused  by  the  drying, 
was  swelled  and  extended  to  its  original  shape,  so  that  the  grains 
appeared  exactly  to  agree,  in  form  and  make,  with  the  hinder  part 
of  those  insects  whose  wings  and  bodies  are  covered  with  shells 
or  cases.  While  in  some  respects,  considering  the  time  when  they 
were  made,  Leeuwenhoek's  observations  seem  nothing  short  of 
remarkable,  it  is  probably  nearer  the  truth  when  we  say  that  he 
was  a  fortunate  observer  with  unusual  insight.  He  had  a  scientific 
mind  and  used  his  reasoning  faculties  with  remarkable  success,  so 
that  many  of  his  observations  form  the  starting  point  for  very  much 
scientific  work.  Since  his  time  the  male  and  female  insect  have  been 
described  and  they  are  illustrated  in  a  number  of  works  on  ento- 
mology as  well  as  in  some  of  the  encyclopedias.  The  best  illus- 
trations of  the  male  and  female  insects  will  be  found  in  the  article 
by  Raphael  Blanchard.^" 

Before  taking  up  the  structure  of  the  insect  it  may  be  well  to  say 
something  about  its  position  among  insects  and  to  consider  some  of 
the  facts  known  concerning  its  developmental  history. 

Cochineal  Insect  and  its  Habitat. 

The  cochineal  insect  belongs  to  the  order  Hemiptercc,  suborder 
Homoptera,  Family  Coccidcc.  The  latter  includes  the  scale-like  in- 
sects which  are  characterized  by  the  fact  that  the  wingless  female 
dies  shortly  after  producing  her  eggs,  the  latter  being  covered  up 
by  her  dead  scale-like  body.^  In  the  case  of  the  cochineal  insect 
the  larvaj  are  found,  as  will  be  shown  later  on,  within  her  inflated 
body.  In  the  group  of  the  Coccidcc  we  find  a  number  of  interesting 
scale  insects.  Here  we  find  the  lac  insect  from  which  stick-lac  of 
commerce  is  produced,  the  latter  being  a  resinous  substance  ex- 
creted by  a  species  of  Coccus  (Carteria)  lacca  which  inhabit  the 
branches  of  several  tropical  trees.     From  the  bodies  of  these  in- 
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sects  also  certain  coloring  agents  known  as  "lac  dyes"  are  pro-, 
duced.  China  wax,  the  excretion  of  an  insect  known  as  "  Pela  " 
(Ericeriis  pela)  is  also  the  product  of  a  scale  insect  belonging  to 
this  family.  Comstock  *  states  that  there  are  many  species  of  the 
Coccidcr  which  excrete  wax  in  considerable  quantity.  While  some 
of  the  members  of  this  family  produce  useful  products,  others  are 
among  the  most  injurious  of  insects.  Some  of  our  citrus  fruit  trees, 
as  the  orange,  are  very  much  injured  by  the  scale  insect  Aspidotiis 
aiirantii.  The  San  Jose  scale,  causing  serious  damage  to  very  many 
of  our  fruit  trees,  is  also  produced  by  a  scale  insect,  Aspidotiis 
pcniiciosiis.'' 

The  cochineal  insect  was  first  described  by  Hernandez  in  165 1. 
It  is  ordinarily  in  scientific  works  referred  to  as  Coccus  Cacti 
Linne.  In  the  eighth  edition  of  the  U.  S.  Pharmacopoeia  the  name 
was  changed  to  Pseudococcus  Cacti  (Linne)  Burmeister.  In  a 
"  Catalogue  of  The  Coccidae  of  the  World,"  Maria  E.  Fernaldo  •"' 
gives  preference  to  the  name  Dactylopius  Coccus  Costa.  In  Phar- 
macopceial  work  we  are  justified  however  in  using  the  Latin  title 
that  has  been  given  precedent  by  usage,  namely  Coccus  Cacti,  as 
otherwise  we  might  change  the  name  with  each  revision  as  our 
knowledge  of  these  insects  is  extended. 

The  cochineal  insect  feeds  upon  various  species  of  the  Cactacccr, 
more  especially  the  Nopal  plant,  Xopalea  (Opuntia)  coccinellifera 
(Mill.)  S.-Dyck,  a  native  of  Mexico  and  Peru.  It  has  spread  into 
other  parts  of  South  and  Central  America  and  has  been  introduced 
into  the  West  Indies,  East  Indies,  Canary  Islands,  Southern  Spain, 
Algeria,  and  is  said  to  be  found  in  Florida  and  California.  Whether 
the  occurrence  in  the  last  two  places  is  accidental  or  with  a  view  of 
developing  the  cochineal  industry  T  cannot  state. 

Cultivation  of  Cochine.xl. 

The  cultivation  of  cochineal  is  rather  simple  in  a  tropical 
climate,  all  that  is  necessary  is  to  have  the  cochineal  insects  and  the 
proper  cacti.  Senor  Santiago  da  Cruz  e  Goncalves,'^  a  surgeon 
established  in  Teneriffe  over  sixty  years  ago  and  who  was  ap- 
pointed by  the  Spanish  Government  to  superintend  the  cultivation 
of  cochineal  in  that  island,  wrote  an  interesting  article  on  "  The 
Cultivation  of  Cochineal."  This  was  translated  with  some  addi- 
tional notes  by  G.  J.  de  Nobrega  in  llic  Pharmaceutical  Journal, 
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1848-9,  pp.  342-348.  In  this  article  there  is  also  an  interesting 
note  on  the  Madeira  Nopal  as  well  as  the  cochineal  insects  growing 
on  the  opuntias  in  this  locality.     In  a  line  drawing  in  this  article  of 


Fig.  3- 


Microphotograph  of  cochineal  insect  of  commerce  showing:  numerous  larvae  {I)  each  with 
the  characteristic  beak  or  proboscis  in  the  form  of  two  dense  spiral  coils.  The  mouth  part,  m, 
and  portions  of  the  legs  (/)  of  the  mother  insect  are  also  shown. 

de  Nobrega  there  is  shown  the  stem  of  an  opuntia  on  which  are 
several  broods  of  cochineal.  The  best  illustrations,  however,  show- 
ing the  Nopal  plants  and  cochineal  insects  are  those  given  in  the 
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article  by  Blanchard  ^°  already  referred  to.  In  this  connection  the 
article  on  "  The  Culture  of  Cochineal  in  India,"  by  Dr.  Roxburgh  ^ 
in  the  American  Journal  of  Pharmacy,  1842,  pp.  137-145,  may 
be  of  considerable  interest.  C.  J.  Sage  ^'^  has  recently  published  a 
note  on  the  cultivation  of  cochineal  in  the  Canary  Islands,  from 
which  most  of  our  commercial  supplies  are  now  obtained.  Prob- 
ably the  most  complete  work  on  the  distribution  and  cultivation  of 
the  cochineal  insect  is  by  de  Ruuscher  which  was  translated  into 
German  by  Mylius  ^  in  1751  and  is  included  in  his  work  entitled 
"  Physikalische  Belustigungen."  In  speaking  of  the  culture  of 
cochineal  insects  he  says,  all  that  is  necessary  is  for  one  to  raise 
small  nests  upon  potted  Nopal  plants  growing  in  the  house.  Then 
when  they  are  ready  to  propagate,  the  insects  are  transferred  to  the 
Nopal  plants  growing  in  the  fields.  In  a  few  days  the  female  lays 
her  eggs,  dying  shortly  thereafter.  The  young  develop  under  the 
mother  and  when  mature  they  creep  up  the  Nopal  stems  seeking 
always  the  juiciest  and  greenest  parts.  Recently  there  has  been 
published  by  Leon  Diquet  -^an  article  on  "  The  History  of  The 
Cochineal  Insect  of  Mexico,''  and  which  contains  a  number  of  illus- 
trations of  the  Nopal  plantations  as  well  as  very  much  information 
concerning  the  cultivation  of  cochineal  in  that  country. 

Life  History  of  Cochineal  Insect. 

In  going  over  the  literature  we  find  more  or  less  fragmentary 
and  even  contradictory  accounts  of  the  life  history  of  the  cochineal 
insect.  The  development  should  be  further  studied  upon  living 
material.  The  following  facts  based  ui)on  an  examination  of  the 
literature  as  well  as  my  own  studies  of  the  dried  insect  may  be  of 
some  interest.  The  female  insect  is  without  wings,  about  2  mm.  in 
length  and  consists  of  from  9  to  12  segments.  It  is  somewhat 
globular,  becoming  later  distinctly  ovoid.  In  general  appearance, 
as  it  creeps  over  the  cactus  stems,  it  is  convex  on  the  upper,  that 
is  the  dorsal  surface,  and  somewhat  flattened  or  concave  below,  that 
is  on  the  ventral  surface.  It  is  covered  with  glaucous  dust  being  a 
coat  of  wax.  This  wax  is  a  protective  secretion  and  is  formed 
as  a  glandular  secretion  by  the  "  wax  pores  "  (Fig.  i,  iv)  and  wax 
hairs  (Figs.  5  and  6),  the  anatomy  of  which  has  been  worked  out 
by  Mayer.^**  It  is  therefore  formed  very  difYerently  in  Coccus 
Cacti  from  the  other  members  of  the  Coccidccc,  in  which  it  is  secreted 
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Fig.  4. 


Microphotograph  of  several  of  the  numerous  larvE  found  in  the  mother  insect  and  in  which 
are  to  be  seen  the  characteristic  beaks  (6);  and  the  three  pairs  of  legs  (/)  still  enclosed  in  the 
sac -like  membrane  of  one  of  the  larvae. 
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by  a  pair  of  tubular  processes  located  in  the  fifth  abdominal  seg- 
ment. The  antennae  are  rather  short,  consisting  of  8  parts.  The 
threadlike  beak  or  proboscis,  forming  a  sucking  apparatus,  is  very 
fully  developed.  There  are  3  pairs  of  legs  which  in  the  commercial 
article  do  not  show  more  than  3  joints.  Projecting  from  the  pos- 
terior portion  of  the  abdomen  there  are  2  short  hairs  or  bristles, 
which  are  wanting  in  the  commercial  article. 

The  male  is  more  elongated  and  ellipsoidal  in  outline  and  is  pro- 
vided with  2  perfectly  transparent  wings  which  reach  beyond  the 
extremity  of  the  abdomen  and  cross  each  other  longitudinally  on 
the  back.  The  head  is  distinguished  from  that  of  the  female  in 
being  furnished  with  a  rudimentary  beak  and  with  2  long  feathery 
antennae.  It  is  said  that  the  male  insect  is  reproduced  in  large 
numbers ;  the  larvae  in  the  commercial  cochineal  does  not  show  this 
to  be  the  case.  As  a  matter  of  fact,  actually  only  one  male  is  nec- 
essary for  about  300  females.  Upon  performing  their  functions 
the  male  insects  die  and  are  blown  away.  They  are  therefore 
never  seen  in  the  commercial  article. 

The  female  insect  after  fecundation  grows  larger  as  the  young 
larvae  develop,  becoming  eventually  about  twice  her  original  size. 
She  meanwhile  attaches  herself  to  the  surface  of  the  stems  of  the 
cacti,  her  body  penetrating  into  the  upper  layer  of  cells.  The 
upper  or  dorsal  surface  becomes  more  or  less  cartilaginous  in 
structure  and  more  or  less  convex  in  shape.  The  lower  surface  is 
drawn  toward  the  upper  surface  and  in  this  membraneous  cradle  the 
larvae  are  developed.  It  requires  about  eight  days  for  the  larvae 
to  become  full  grown,  when  they  are  said  to  resemble  the  parents 
with  the  exception  that  they  are  covered  with  a  short  hairy  coating. 
In  another  week  they  attain  maturity  and  the  females  of  the  new 
generation  are  ready  to  form  broods  in  their  turn.  The  life  history 
of  the  cochineal  insect  is  completed  in  about  six  weeks,  two 
weeks  being  required  for  the  development  of  the  mature  insect 
from  the  ^^g\  during  the  next  two  weeks  the  female  crawls  over 
the  fleshy  stems  of  the  cacti,  the  male  in  the  meanwhile  being  able 
to  fly  about ;  then  the  female  attaches  herself  to  the  tissues  of  the 
Nopal  plants,  her  body  becoming  a  membranous  cradle  for  the  larvae 
of  the  next  generation,  and  after  which  she  dies.  From  three  to 
five  generations  of  the  cochineal  insect  may  be  produced  in  a  single 
year.  The  first  generation  usually  is  richer  in  coloring  niatter  and 
is  considered  the  most  valuable.    It  is  estimated  that  from  an  area  of 
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about  an  acre  of  Nopal  plants  approximately  100  kilos  of  cochineal 
may  be  gathered;  this  would  represent  about  14,000,000  of  the 
membranous  cradles  with  larvae,  or  the  dried  insects  of  com- 
merce. 

The  Structure  of  the  Cochineal  Insect  of  Commerce. 

The  cochineal  of  commerce  consists  of  the  membranous  cradle 
of  the  female  which  is  removed  by  the  planters  from  the  Nopal 
plants.  They  are  then  subjected  to  steam  or  hot  water  and  dried, 
or  they  may  be  dried  by  direct  heat  as  will  be  referred  to  later. 
These  processes  it  has  been  supposed  are  necessary  in  order  to  kill 
the  female,  as  a  matter  of  fact  it  is  really  the  larvse  within  her 
which  are  destroyed,  as  will  be  seen  from  the  illustrations  used  in 
this  paper.  Before  one  can  study  the  nature  and  structure  of  the 
commercial  article,  wdiich  is  of  a  dark  garnet  color  and  very 
opaque,  it  is  necessary  to  remove  the  coloring  matter.  This  is  best 
done  by  taking  a  convenient  quantity  of  the  cochinea!,  say  about  10 
Gm.  and  macerating  it  with  100  c.c.  of  water  containing  2  or  3  per 
cent,  of  an  alkali.  The  mixture  is  allowed  to  stand  for  an  hour  or 
so,  the  contents  being  poured  over  a  piece  of  wire  gauze.  The 
insects  remain  on  the  gauze  and  are  then  washed  with  a  few  litres 
of  water.  The  insects,  from  which  the  coloring  matter  has  been 
partly  removed,  are  then  transfered  to  150  c.c.  of  hydrogen  per- 
oxide solution  and  allowed  to  stand  for  a  few  hours  with  occasional 
gentle  stirring.  The  mixture  is  again  transferred  to  the  gauze,  the 
excess  of  hydrogen  peroxide  being  washed  off  and  the  insects  trans- 
ferred to  a  weak  alkali  solution  in  which  they  are  macerated  for 
six  or  eight  hours.  The  mixture  is  poured  upon  the  wire  gauze 
and  washed  with  water  until  the  filtrate  runs  practically  colorless. 
The  insects  on  the  gauze  are  then  transferred  to  dilute  alcohol  to 
which  a  few  drops  of  hydrochloric  acid  have  been  added.  This 
now  renders  them  translucent  and  ready  for  microscopical  study. 
They  may  be  mounted  in  chloral  solution  or  a  solution  of  chloral 
and  glycerin  and  examined. 

The  material  which  has  been  cleared  in  this  way  shows  the 
cochineal  insect  to  be  a  hollow  vesicle  of  an  ovoid  or  plano-convex 
shape  having  in  the  upper  portion  some  of  the  remains  of  the 
mother  insect  (Fig.  r  ).  1lie  mouth  part  with  a  more  or  less  devel- 
oped beak  or  rostrum  is  always  present,  the  beak  sometimes  being 
extended  and  recurved  in  a  narrow  elliptical  form  in  the  direction 
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of  the  abdomen  (Fig.  2).  One  or  both  of  the  antennae  are  fre- 
quently present,  sho\\'ing  5  to  7  parts.  The  joints  of  the  legs  are 
usually  more  or  less  detached,  the  point  of  insertion  usually  only 
being  indicated  by  large  yellowish-brown  elliptical  areas.     In  be- 
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Microphotograph  of  larva  in  cochineal  insect  of  conunercc  showing:    outspreading  antennae  (a) 
and  feet  (/);  the  characteristic  beak  or  proboscis  (6);  and  wax-hairs  on  the  body  (^i). 

tween  each  of  the  legs  on  Ixdh  sides  are  situated  2  distinct  pores, 
resembling  in  form  and  color  the  point  of  attachment  of  the  legs, 
and  which  are  tracheae  or  respiration  canals.  Covering  the  body 
we  find  on  surface  view  numerous  small  groups  of  cells  with  thick 
yellowish-brown  walls.  When  seen  in  section  they  are  more  or 
less  conical  and  traversed  by  open  canals.    These  have  been  studied 


uS'ma™}    Mature  and  Structure  of  Cochineal.  357 


Am.  Jour.  Pliarm 
A 


by  Mayer  ^°  on  living  material  and  termed  by  him  "  wax-pores." 
In  the  body  of  the  insect,  especially  those  in  which  the  larvae  are 
very  young,  there  are  usually  seen  somewhat  broad,  more  or  less 
vermiform  segments  running  more  or  less  transversely  or  obliquely 
and  these  may  represent  portions  of  the  digestive  tract  (Fig.  i). 
In  the  abdominal  region  which  is  very  large  the  larvae  are  borne 
(Figs.  I,  3),  and  these  usually  are  seen  to  be  in  several  stages  of 
development. 

The  larvae  vary  on  an  average  from  about  300  to  500  microns  in 
length.  When  the  antennae  and  legs  have  emerged  the  larvae  are 
more  than  i  mm.  in  length.  When  very  young  they  are  more  or 
less  ellipsoidal  or  ovoid  and  very  soon  are  characterized  by  a  pair 
of  coils  v.'hich  are  closely  wound  and  form  the  beak  or  rostrum 
(Fig.  4).  These  coils  represent  the  proboscis  or  sucking  appa- 
ratus and  are  frequently  seen  uncoiled  or  protruding  (Fig.  6)  and 
are  composed  of  4  threadlike  parts  which  pair  off  into  2  coils,  the 
one  surrounding  the  other.  The  inner  pair  of  these  threads  forms 
the  sucking  apparatus  wdiile  the  outer  acts  as  a  cutting  instrument. 
By  means  of  this  long  threadlike  proboscis  the  insect  is  enabled  to 
penetrate  the  thick  tissues  of  the  cactus  plant  and  obtain  the  neces- 
sary nourishment.  The  body  is  otherwise  covered  with  short 
conical  hairs  about  20  microns  in  length,  the  apex  being  truncate. 
Microscopic  mounts  usually  show  in  the  abdominal  region  of  the 
larvae  numerous  crystals  in  the  form  of  rods  or  spherical  aggre- 
gates, and  which  are  probably  wax  crystals.  In  older  insects  when 
the  legs  have  more  or  less  protruded  the  antennae  are  usually  more 
or  less  outspreading  (Fig.  5).  The  legs  vary  from  400  to  600 
microns  in  length  and  consist  of  from  3  to  8  segments,  the  lower 
pair  having  the  greater  number.  They  are  provided  at  the  joints 
with  a  few  bristlelike  hairs  which  vary  from  25  to  60  microns  in 
length.  The  antennae  are  about  200  microns  in  length  and  con- 
sist of  from  6  to  8  parts,  being  like  the  legs  somewhat  bristly 
hairy  at  the  joints.  The  body  of  the  matured  young  insect 
shows  the  numerous  wax-pores  already  referred  to  as  occur- 
ring on  the  mother  and  also  in  the  lower  abdominal  region  a 
differentiation  into  9  oY  10  segments  (Figs.  3-5). 

The  Red  Coloring  Principee. 
The    red    coloring    princijilc,    carminic    acid,    is    found    appar- 
ently altogether  in  the  larvae  enclosed  in  the  body  of  the  mother 
insect.    This  is  present  to  the  extent  of  about  10  per  cent.    Accord- 
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ing  to  Alayer  ^"  it  occurs  in  drops  near  the  periphery  of  the  cells  of 
the  fatty  body,  the  drops  being  less  numerous  in  the  case  of  the 
male  insect.  It  also  occurs  in  the  yolks  of  the  eggs  and  in  the 
diffuse  fatty  body  in  the  new  hatched  lana;.  Mayer  says  that  the 
pigment  does  not  occur  in  the  gut,  but  in  another  place  he  states 
that  it  moderately  colors  the  feces,  which  anomaly  he  does  not 
attempt  to  explain.  It  is  possible  that  he  may  mean  that  the  pig- 
ment is  not  found  in  the  anterior  part  of  the  gut,  but  is  introduced 
into  it  by  the  Malpighian  tubules.  As  to  function  of  the  carminic 
acid  Mayer  has  no  suggestion  to  oft'er,  but  is  of  the  opinion  that 
the  pigment  is  intrinsic  and  not  derived.  On  the  other  hand, 
Krukenburg  ^^  considers  that  the  carminic  acid  is  a  reserve  product, 
basing  his  opinion  on  the  theory  that  the  female  contains  this  prin- 
ciple in  from  26  to  50  per  cent,  of  her  body  weight.  He  also  con- 
sidered the  pigment  to  be  of  a  glucosidal  nature,  and  expresses 
the  view  that  glucosides  are  in  the  nature  of  reserve  principles. 
But  it  has  since  been  shown  ^*  that  the  coloring  principle  in  cochi- 
neal is  not  a  glucoside.  Marion  I.  Newbigin  ^-  states  that  it  is 
impossible  to  decide  the  question  of  the  function  of  the  coloring 
principle  of  cochineal  as  yet,  but  that  the  association  of  a  pigment 
in  the  cells  of  a  fatty  body  is  not  tmknown  among  other  insects  and 
mentions  the  case  of  Luciola.  Mayer  also  describes  a  colorless 
crystalline  substance  occurring  in  the  cells  containing  the  red  pig- 
ment but  does  not  discuss  the  nature  of  these  crystals.  Newbigin 
states  that  they  may  be  urates  and  if  so  the  contrast  between  the 
pigmentation  of  the  sexes  in  Luciola  and  Coccus  is  striking  in  the 
extreme.  As  a  matter  of  fact  the  colorless  crj'stals  are  probably 
of  the  wax,  coccerin,  and  are  quite  common  in  prej)arations  made 
for  microscopic  work  as  has  already  been  pointed  out. 

While  the  theory  of  Mayer  in  regard  to  the  function  of  car- 
minic acid  is  probably  nearer  the  truth,  (jierke  ^^  states  that  the 
coloring  substance  in  cochineal  is  produced  in  the  body  of  the  insect 
and  appears  to  be  in  the  form  of  a  uniform  i)urplish-colorcci  sap. 
He  found  this  sap  on  microscopical  examination  to  be  nearly  color- 
less and  to  contain  numerous  small  ])urplish-colore{l  granules  to 
which  he  ascribed  the  color. 

Throughout  the  literature  there  are  very  many  statements  that 
the  same  coloring  principle  foimd  in  Coccus  Cacti  is  present  in  other 
species  of  Coccus.  This  is  considered  to  be  doubtful  and  requires 
confirmation.     It  is  rather  interesting  to  note  that  while  the  wider 
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distribution  of  carminic  acid  in  the  animal  kingdom  is  being-  denied 
it  would  seem  that  a  principle  resembling  carminic  acid  is  found 
in  the  flowers  of  horsemint,  Monarda  didyma}'^  Reference  should 
also  be  made  to  the  monograph  on  "  ^Nlonardas  "  by  Nellie  Wake- 
man.-- 

CoMiMERCIAL    VARIETIES    OF    CoCHINEAL. 

While  the  author  of  this  article  is  hoping  for  fresh  material  with 
which  to  continue  certain  phases  of  this  investigation,  it  should  be 
said  that  there  is  very  much  that  can  be  done  by  a  study  of  the 
commercial  article.  It  is  rather  easily  prepared  for  examination 
and  with  the  use  of  stains  it  may  be  possible  to  study  the  complete 
anatomy  of  the  insect  and  distinguish  the  male  from  the  female 
larvae.  Furthermore  it  is  not  at  all  unlikely  that  different  lots 
will  show  varying  development  of  male  and  female  larva;  and  a 
very  great  difference  in  tinctorial  value. 

There  are  quite  a  number  of  grades  of  the  commercial  article 
and  it  is  usual  to  distinguish  but  two  grades  which  are  said  to  be 
due  to  a  difference  in  the  manner  of  killing  the  insects.  In  the  so- 
called  "  Silver  Gray  Cochineal,"  the  freshly  collected  insects  are 
killed  by  heat  direct ;  whereas  the  "  Black  Cochineal  "  is  produced 
by  treating  the  insects  first  with  hot  water,  after  which  they  are 
dried.  It  is  supposed  that  part  of  the  wax  has  been  removed  by 
this  latter  treatment  and  that  the  silver  gray  variety  owes  its  color 
to  the  waxy  excrescence.  This  would  seem  to  be  borne  out  by  the 
fact  that  Liebermann  ^*  has  reported  that  the  silver  gray  variety 
contains  twice  as  much  wax,  which  he  named  coccerin.  He  found 
the  amount  of  wax  in  the  silver  gray  variety  to  vary  from  i.o  to  2.0 
per  cent.,  while  the  black  cochineal  gave  from  0.5  to  i.o  per  cent., 
and  in  one  sample  1.5  per  cent,  of  coccerin.  A  .specimen  marked 
"  Granilla  "  yielded  4.2  per  cent,  of  wax.*  While  these  facts  are 
doubtless  true  it  will  be  found  that  the  coating  on  the  gray  cochineal 
consists  chiefly  of  mineral  matter,  as  was  first  observed  by  Leeu- 
wenhoek.-  If  a  few  of  the  grains  of  the  commercial  article  arc  heated 
upon  a  slide  it  will  be  found  that  the  grayish  coating  scales  off  and 
is  not  destroyed  by  further  incineration  upon  the  lid  of  a  platinum 
crucible.     It  is  insoluble  in  water,  chloral  solution  or  benzole  and 

*  I  am  inclined  to  the  opinion  that  it  will  be  subsequently  found  that 
tlic  "  silver-gray  cochineal  "  consists  of  the  mother  insect  with  more  immature 
larvje  and  that  in  the  "I)lack  cocliineal  "  the  larva;  are  more  fully  developed. 
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gives  a  ven^  slight  effervescence  with  hydrochloric  acid.  The  ash 
of  cochineal  has  been  reported  to  consist  of  oxides  of  aluminium, 
calcium,  magnesium,  sodium,  potassium,  iron,  tin,  and  phosphorus, 
but  which  of  these  elements  are  naturally  in  the  insect  and  which 
are  added  has  not  been  determined.     When  these  facts  are  known 
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Microphotograph  of  mature  larva  in  cochineal  insect  of  commerce  showing  the  beak  or 
proboscis  extended  and  ready  for  penetrating  the  tissues  of  the  cactus;  a,  antennae;  /,  feet;  and 
h,  wax-hairs  covering  the  body. 

a  qualitative  test  for  the  elements  in  the  adulterant  would  be  suffi- 
cient to  exclude  inferior  grades. 

Gierke  ^^  calls  attention  to  the  fact  that  there  is  considerable 
difference  in  the  quality  of  the  commercial  article,  depending  upon 
the  locality  in  which  the  insects  are  cultivated,  which  crop  of  the 
season  is  harvested  and  the  manner  in  which  the  insects  are  killed. 

The  most  valuable  variety  is  known  as  "  Madres  "  and  repre- 
sents the  first  brood  of  the  season.  This  corresponds  to  the  variety 
formerly  known  as  "  Zacatillo,"  which  was  exported  from  Mexico. 
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At  one  time  Honduras  shipped  the  best  commercial  article.  At  the 
present  time,  according  to  Holmes/'^  the  greater  quantity  comes 
from  Teneriffe,  one  of  the  Canary  Islands.  Other  supplies  come 
probably  from  Guatemala  and  possibly  Honduras  and  Mexico.  At 
one  time  good  cochineal  also  came  from  Vera  Cruz,  Java  and  Spain. 

According  to  the  fancy  of  the  broker  or  exporter  several  grades 
of  cochineal  are  recognized.  Holmes  says :  "  Broadly  speaking, 
the  terms  '  Silver  grain,'  '  black  grain,'  and  '  granilla  '  are  used, 
but  there  are  intermediate  qualities  variously  designated  as  gray, 
black-gray,  silver-gray,  silver-black,  rosy-black,  red  and  foxy,  and 
these  again  may  be  qualified  by  the  terms  fair,  bold,  fine  and  so 
forth.  The  so-called  original  grains  consist  of  female  and  young 
insects,  and  the  latter  when  sifted  out  form  granilla,*  which  is  only 
worth  one-sixth  or  one-eighth  of  the  price  of  the  mature  insect. 
The  color  is  due  to  the  mode  of  preparation  for  the  market.  If 
dried  in  trays  in  the  sun,  or  in  an  oven  at  a  moderate  temperature 
(about  65°  C.)  for  four  or  five  hours,  and  subsequently  in  the  sun, 
the  waxy  substance  is  not  melted  and  the  silver  grain  is  the  result. 
If  they  are  dried  at  a  higher  temperature  than  106°  C,  the  melting 
point  of  the  wax  on  hot  iron  plates,  the  black-grain  is  the  result. 
The  red  tint  of  the  rosy-black  is  said  to  be  produced  if  they  are  put 
in  bags  and  dipped  in  boiling  water  to  kill  them  before  drying,  and 
that  of  the  foxy  silver  grain  is  produced  by  sifting  the  insects 
when  not  perfectly  dried  so  that  some  of  the  coloring  matter  tinges 
the  surface.  The  black  grain  usually  obtains  a  higher  price  than 
the  silver  grain.  Both  the  black  and  silver  grain  are  sometimes 
adulterated  to  meet  the  demand  for  a  cheap  article.  The  black 
grain  is  sometimes  met  with  having  the  concave  side  filled  with 
grains  of  a  magnetic  iron  sand.  The  silver  grain  is  said  to  be 
weighted  with  sulphate  of  barium  or  carbonate  of  lead  and  the 
very  white  appearance  is  given  by  powdered  talc  or  other  white 
powder." 

These  facts  with  regard  to  the  preparation  of  the  commercial 
article  are  given,  as  a  knowledge  of  these  will  readily  explain  why 

*  The  commercial  variety  known  as  "  granilla "  represents  probably 
nothing  more  than  the  smaller  females  in  which  the  larvae  have  shown  but 
a  very  slight  development.  It  is  self-evident  from  what  has  been  stated  in 
this  paper  that  the  larva;  are  enclosed  in  the  abdomen  of  the  mother  insect 
and  could  not  be  separated  by  sifting.  This  view  is  also  supported  by  the 
observations  of  G.  A.  Shaw." 
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all  the  varieties  in  commerce  may  not  give  the  same  results.  Atten- 
tion should  be  directed  to  the  fact  that  the  cochineal  of  commerce 
may  contain  extraneous  inorganic  substances.  One  will  also  find 
short  isolated  pieces  of  the  spines,  and  fragments  of  the  stems 
of  the  cacti  attached  to  the  mother  insect. 

These  studies  show  that  cochineal  is  the  dried  remains  of  the 
female  insect  Coccus  Cacti  (Fam.  Coccidcc)  enclosing  her  young 
larvae.  When  properly  cleared,  the  mother  insect  is  more  or  less 
ovoid  or  plano-convex  and  for  the  most  part  nearly  transparent 
and  within  her  body  are  from  about  20  to  40  larvae  in  difif'erent 
stages  of  development  (Fig.  i).  The  larvae  each  have  a  charac- 
teristic beak  or  rostrum  in  the  nature  of  two  spiral  dense  coils  and 
when  mature  the  2  antennae  and  3  pairs  of  legs  are  seen  protruding. 

I  acknowledge  the  services  of  Philip  F.  Fackcnthall  for  assist- 
ance in  the  experimental  part  of  this  paper. 

REFERENCES  TO  LITERATURE. 

'  Theod.  W.  Chr.     Martius.     Lehrbuch  dcr  pharmaccutischen  Zoologie,  with 
three  plates   (Stuttgart,  1838). 

*  Select  Works  of  Antony  van  Leeuwenhoek — containing  his  microscopical 

discoveries  in  many  of  the  works  of  iiature.     By  Samuel  Hoole. 
'  Richard  Herting's  Manual  of  Zoology,  translated  by  J.  S.  Kingsley,  p.  490. 

*  Comstock's  Study  of  Insects,  p.   166. 

'  Charles  L.  Marlatt,  San  Jose  or  Chinese  Scale.     In  Bureau  of  Entomology, 

U.  S.  Dept.  of  Agriculture,  Bull.  No.  62  (1906). 
•^  Marion  E.  Fernaldo,  A  Catalogue  of  the  Coccidse  of  the  World,  p.  80. 
^  Santiago  da  Cruz  e  Goncalves,  Treatise  on  The  Cultivation  of  Cochineal, 

translation   by    Gerado  Jose   De    Nobrega.     Pharm.   fount.,    1848-9,    pp. 

342-348. 
'  Selections   from   Royle's   Resources  of   India,   Amer.  Jour.   rH.\RM..   1841, 

PI).  137-145- 

*  De    Ruuscher,    on    Hist.    Nat.    de    la    Cochenelle ;    German    translation    by 

Mylius  in  Physikalische  Belustigungen  (Berlin,  1751).     Pp.  43~57,  96-107, 

188-195,  367-^77,  546-549.  and  654-671. 
"  Paul  Mayer.     Zur  Kenntniss  von  Coccus  Cacti Mittheil.  d.  Zool.  Station, 

zu  Ncapel,  Bd.  X,  1892,  p.  506. 
"  C.  Fr.  W.  Krukenberg,  Verglcichcnd-pbysiologischcn   Studicn   (Heidelberg, 

1880-1882).     Also  Grundzuge  einer  vergleiclicnden  Physiologic  der  Farb- 

stoffe  und  der  Farben   (Heidelberg,  1884). 
"  Marion  I.  Newbigin.     Color  in  Nature,  A  Study  in  Biology. 
"  Hans  Gierke,  Farbcrei  zu  mikroskopischcn  Zwccken.    Zcitsrhrift  fur  zcisscn- 

schaftUchc  Mikroskopic,  Bd.  i.  1884,  pp.  62-100. 
"C.  Liebermann,  Ber.  D.  Chcm.  Gcs..   1875,  pp.  1969-1083.     Abstract  Amer. 

JouRN.  Pharm.,  1886,  p.  253. 


^^AuSmr-}  7^/^^  A^^^^  Drugstore.  363 

"  E.  M.  Holmes,  Notes  on  Cochineal.    Pharni.  Jour.,  1906,  p.  314. 

*"  Ernst   Schmidt.     Ausf  uhrliches   Lehrbuch   der  pharmazeutischen  Chemie. 

"  C.   J.   Sage.     Cochineal   Cultivation.     The   Chemist   and  Druggist,  vol.   71, 

1907,   p.    140. 
"George    A.    Shaw.      Note    on    "  Granilla,"    an    inferior    cochineal.      Pharm. 

Jour.,  1891-92,  p.  1055. 
"  C.  Claus.   Zur  Kenntniss  von  Coccus  Cacti.    Wiirzburger  Naturwissenschaft- 

liche  Zeitschrift,  vol.  i,  i860,  pp.  150-154. 
'"Raphael  Blanchard.     Bulletin  de  la  Societe  Zoologique  de  France,  vol.  viii, 

1883.  pp.  282-283. 
"'  Leon    Diquet.      History    of    Cochineal    Insect    of    Mexico.      Journal    de    la 

Societe  des  Americanistes  de  Paris.     1909,  pp.  75-99. 
"'  The  Monardas.     A   Phytochemical   Study.     By  Nellie  Wakeman.     Bulletin 

of  the  University  of  Wisconsin,  No.  448,  pp.  :i2,  ^t,. 


THE    NEW    DRUGSTORE  1 
By  F.  B.  Kilmer 

Revisiting  the  city  where,  as  an  errand  boy,  I  entered  service, 
I  found  but  one  store  that  had  retained  its  former  location.  Of  the 
men  who,  in  my  time,  had  followed  this  calling  not  one  remained 
in  the  trade ;  they  had  sold  out,  retired,  died  or  moved  away.  The 
stores  had  changed,  the  men  had  disappeared— in  a  few  short  years 
the  old  order  of  things  had  passed  away. 

Is  not  this  instance  typical  of  the  general  movement  in  our 
trade?  The  old  order  changes — the  apothecary  has  gone — the 
doctor-shop  is  no  more.  There  remain  but  few  places  that  are 
classed  as  pharmacies — in  their  stead  has  come  a  new  order  of 
merchants — the  nezv  drugstore. 

Standing  in  front  of  the  new  drugstore  the  calamity  howler 
shouts : 

"  Pharmacy  is  going  backward  !  It  is  retrograding !  It  is  going 
downward !  It  is  being  ruined,  degraded,  commercialized  and  vul- 
garized !  " 

This  sentiment  is  pictorially  expressed  in  a  recent  cartoon, 
showing  a  customer  in  a  store,  who,  beholding  the  bargains,  the 
knickknacks,  the  bric-a-brac,  the  hammered  brass — all  sorts  and 
kinds  of  wares — everything  except  drugs,  bewilderingly  asks  the 
clerk : 

"  Will  you  be  kind  enough  to  direct  me  to  a  drugstore?  " 


^  Read  at  the  annual  meeting  of  the  New  Jersey  PhariTiaceutical  Asso- 
ciation, June,  1913. 
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It  is  with  regret  that  we  re\iew  the  fading  picture  of  the  old 
shop.  We  long  again  to  tread  its  sanded  floors,  see  its  dingy  walls 
and  its  funereal  furnishings.  W'e  recall  the  stale  drug-like  air. 
the  rows  of  bottles,  bearing  mysterious  names,  holding  mystic 
compounds.  The  old  shop  was  the  centre  for  gossip  and  loating ; 
"  Doc,"  the  owner,  was  esteemed  for  his  wisdom  and  his  urbanity 
— but  all  have  gone  their  way.  In  their  place  has  come  a  new  class 
of  men  to  fill  the  needs  of  a  new  humanity.  These  are  the  Xewer 
Druggists,  who  are  at  the  helm  of  the  New  Drugstore. 

Characteristics  of  the  New  Store 

The  modern  drugstore  is  not  a  new  idea — it  is  merely  an  evo- 
lution of  the  shop  of  other  days.  It  may  be  hard  at  times  to 
recognize  the  old  within  the  new — the  time  honored  red  globes  and 
the  long  rows  of  golden  labels  have  been  displaced,  but  here  and 
there  we  recognize  many  of  the  old  traditions  and  the  best  of  the 
accepted  principles  still  remain. 

The  most  notable  change  between  the  old  and  the  new  is  the 
character  of  the  wares  and  the  business  methods.  Commercial 
pharmacy,  with  its  hustling  business  systems,  has  quite  a  different 
aspect  from  the  old  corner  drugstore.  The  stress  of  modern  life, 
keen  business  competition,  have  made  a  striking  transformation. 
We  may  note  a  few^  of  them. 

The  one  price  system :  In  a  store  where  I  served  for  a  time 
a  book  was  kept  wherein  was  entered  against  the  name  of  the  cus- 
tomer the  price  to  l)e  charged  for  articles  that  were  most  frequently 
purchased,  and  each  customer  had  a  different  price.  \A'hen  a  new 
customer  entered  he  was  looked  over,  the  goods  were  looked  at.  the 
clerks  looked  wise  and  gtiessed  at  a  price ;  special  arrangements, 
secret  prices,  bargaining,  haggling,  subterfuges  and  extortion  were 
the  common  j)ractice. 

The  introduction  of  the  one-price  idea,  and  the  education  of 
the  ])ublic  up  to  it,  has  been  a  great  moral  influence  in  the  world's 
commerce.  For  its  promulgation  and  maintenance  we  are  indebted 
to  the  department  store  of  the  A\'anamaker  type. 

The  prevalence  and  dogged  retention  of  former  customs  as  to 
prices  in  the  drug  trade,  has  undoubtedly  fostered  the  deep-seated 
prejudice  as  to  drugstore  jirofits.  and  no  doubt  h;id  much  to  do 
with  the  advent  of  the  cut-rate  store. 

In  the  modern  drugstore  business  is  conducted  upon  a  purely 
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impersonal  basis.  There  are  no  favorites — the  old  and  young, 
rich  and  poor,  are  treated  alike.  In  larger  stores  even  the  per- 
sonality of  the  proprietor  or  the  clerk  is  of  but  little  influence  in 
making  business — it  is  the  method  that  counts. 

Universal  in  modern  business  is  the  principle  that  the  "  nimble 
sixpence  is  better  than'  the  slow  shilling."  Many  customers — vol- 
ume of  business — make  it  possible  to  buy  in  larger  quantities  and 
obtain  concessions  not  accorded  to  the  small  dealer.  The  larger 
store  can  also  increase  the  variety  of  the  merchandise  handled,  and 
the  drugstore  often  expands  into  a  department  store. 

The  cut-rate  drugstore  has  been  but  an  incidental  phase  in 
this  evolution — the  cutter  has  used  the  inequitable  prices  upon 
patent  medicines  as  a  means  toward  an  end.  As  the  department 
store  holds  otit  bargains  to  attract  attention,  so  the  cutter  uses 
low  prices  on  popular  articles  to  bring  the  customer  his  way.  Low 
prices  are  only  one  factor  counting  toward  success  and  it  is  a  de- 
clining practice  in  the  largest  of  our  modern  stores.  The  cutter  is 
not  a  philanthropist — the  chain  store  must  make  profits  to  exist. 
A  manager  of  the  latter  class  is  on  record  with  the  statement  that 
if  it  costs  them  28  per  cent,  to  do  business,  the  profits  must  exceed 
this  percentage  before  any  dividends  can  accrue. 

Packages  all  ready  to  hand  over  the  cotmter  enable  the  mer- 
chant to  make  completed  sales  in  a  shortened  time,  and  it  is  inter- 
esting to  watch  purchasers  rush  in  and  out  of  the  drugstore  and 
witness  sales  made  as  rapidly  as  subway  tickets  are  sold  during  the 
rush  hour.    This  counts  for  volume  and  a  lessened  expense  per  sale. 

Of  vital  importance  in  modern  merchandising  is  service.  In 
former  days,  if  no  ctistomers  were  at  hand,  the  druggist  sat  down 
and  waited  for  them.  It  was  undignified,  iniethical  and  sometimes 
unnecessary  for  the  old-time  druggist  to  advertise ;  everybody  knew 
him — patrons  only  sought  him  in  times  of  distress  and  in  such 
cases  were  glad  to  seek  his  aid.  But  now  he  has  become  an  adver- 
tiser— a  trade  developer — a  pusher  for  business. 

The  development  of  advertising  in  the  drug  trade  is  an  interest- 
ing study.  Timidity  marked  its  beginning.  "  Prescriptions  care- 
fully prepared  "  was  about  as  far  as  the  druggist  would  go ;  then 
came  the  rush  of  verbosity,  exaggeration  and  generalities ;  space 
was  filled  with  statements  supposed  to  create  a  sensation,  make 
talk  and  trap  the  lunvary. 

Now  the  value  of  sane,  cumulative  pul)licity  is  recognized;  .space 
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is  filled  with  clear,  concise  statements  and  logical  arguments.  Ad- 
vertisements contain  information  that  is  intended  to  compel  atten- 
tion and  enlist  confidence  of  customers  or  friends.  Honest  straight- 
forward advertising  is  the  substantial  development  of  our  trade  and 
our  time. 

That  the  New  Drugstore  does  not  make  appeal  altogether  upon 
price,  is  shown  by  the  following  excerpt  from  a  newspaper  adver- 
tisement of  one  of  them : 

"  There  are  many  good  reasons  that  cannot  fail  to  appeal  to  every 
thinking  person,  and  which  should  make  them  decide  in  favor  of  our  store 
as  the  most  competent  place  to  be  entrusted  to  fill  their  physician's  prescrip- 
tions. Only  registered  druggists  of  large  experience  and  the  highest  standing 
are  allowed  to  handle  them.  Every  ingredient  used  is  of  the  highest  possible 
quality  and  exactly  the  kind  the  doctor  ordered. 

"  In  purchasing  drugs,  or  chemicals  at  our  store,  our  customers  alwaj's 
receive  the  best — not  only  the  best  as  regards  quality,  but  the  best  in  point 
of  store  service  and  lowest  in  price. 

"  Every  drug,  or  chemical  that  we  offer  for  sale  is  guaranteed  to  be  of 
the  highest  standard,  bought  direct  from  reliable  foreign  or  domestic  pro- 
ducers, as  the  case  maj-  be,  under  the  guarantee  that  they  are  of  the  finest 
quality. 

"  After  being  received  by  us,  samples  of  every  article  are  sent  to  our 
laboratory  and  there  subjected  to  critical  analysis  to  see  if  they  are  of  the 
required  high  standard.  If  they  are,  they  are  then  sent  tO'  our  counters  for 
sale;  if  not,  they  are  rejected. 

"  That's  the  kind  of  drugs  and  cliemicals  you  receive  at  our  store." 

The  marketl  change  in  drugstore  practice  is  exhibited  in  the 
window.  Twenty-five  years  ago  druggists,  as  a  rule,  made  but 
little  use  of  their  windows ;  in  many  stores  windows  were  small 
in  size  and  their  use  was  limited  to  show  bottles,  jars,  fly  specks, 
dirt,  and  litter.  Some  one  more  enterprising  than  his  fellows  put 
in  perfumes  at  Christmas,  paints  in  the  Spring,  sponges  in  Summer 
and  licorice  root  when  school  opened.  Then  the  patent  medicine 
man  came  along,  saw  his  chance  and  filled  the  vacant  drugstore 
window  with  dope. 

In  those  days  there  was  no  such  thing  as  window  (lis])lays;  no 
display  material,  no  cutouts,  no  dummies,  no  signs.  Now  we  have 
window  decorators,  plans,  designs,  systems,  ^^'e  bclmld  artistic, 
attention-arresting,  sales-producing  windows. 
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The  drugstore  of  to-day  has,  or  should  have,  an  advertising 
manager — a  promotion  department  from  which  emanates  sales 
plans  and  publicity  campaigns.  The  druggist  uses  pages  in  the 
newspaper ;  he  uses  billboards,  street  cars — any  and  every  means 
by  which  modern  business  methods  may  be  promoted  to  increase 
and  hold  his  trade. 

The  New  Drugstore  must  satisfy  and  hold  its  customers;  a 
long-established  trade,  or  a  proud  name  will  not  suffice.  A  liberal 
polic)^,  broad  gauge  methods,  the  spirit  of  a  perfectly  satisfying 
service,  down  to  the  smallest  detail,  are  part  of  the  life  and  system 
of  the  New  Drugstore.  Clerks,  sales  people,  all  hands  in  fact,  must 
be  alive ;  must  be  well  versed  in  the  goods  they  handle ;  and  must 
be  accommodating  and  polite.  The  tenor  of  the  store's  life  de- 
pends on  the  good  will  of  the  public.  Herein  lies  the  strength  of 
the  departinent  store  and  the  chain  store,  and  here  is  revealed  their 
greatest  weakness. 

The  small  store  can,  if  it  will  get  in  closer  touch,  gain  a 
stronger  hold ;  it  can  use  what  the  larger  store  cannot  use — indi- 
viduality and  personal  strength  that  will  win  and  hold  patronage. 
The  small  store  may  flourish  in  spite  of  all  the  big  fellows  can  do 
to  prevent. 

On  the  Side  of  the  Consumer 

The  New  Drugstore,  in  one  way  or  another,  gets  on  the  right 
side  of  the  consumer,  with  the  result  that  frequently  there  is  a 
shortage  of  standing  room  inside  its  walls.  The  new  druggist  has 
studied  the  consumer. 

It  is  related  of  one  astute  merchant,  who  owns  several  stores, 
that  when  selecting  a  location  he  stands  men  at  given  points  who 
count  the  passersby,  and  he  makes  his  selection  after  analyzing  the 
results.  He  is  after  possible  customers  in  quantity  and  quality,  and 
having  chosen  the  spot  has  been  known  to  pay  a  rental  for  six 
days  equal  to  that  paid  by  the  old-time  store  for  a  whole  year. 

The  customer,  the  ultimate  consumer  of  drugs,  has  changed  most 
strikingly  as  to  his  methods  of  thought,  habits  and  life.  Many 
things  have  helped  to  bring  about  this  change.  In  twenty  years  the 
population  of  the  United  States  has  doubled ;  in  the  same  time  the 
readers  of  newspapers  and  magazines  have  been  multipled  by  five. 
The  new  consumer  knows  more  than  he  did  a  few  years  back ; 
street  railways  have  multiplied  by  ten  and  the  users  of  the  tele- 
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phone  have  increased  from  a  few  hundred  to  many  miUions.  This, 
in  a  rough  way,  shows  the  abihty  of  the  customer  to  choose  the 
things  he  wants,  and  the  source  from  which  to  obtain  his  suppHes. 

The  consumer  has  moved  rapidly  from  the  country  to  the  city, 
in  turn  becoming  a  suburl^anitc,  and  now  he  is  going  back  to  the 
land  in  the  shape  of  a  new  farmer.  The  city  as  a  place  of  homes 
is  passing,  and  in  its  pla'ce  are  clitt  dwellers  in  apartment  houses, 
electric  railroads  and  subways. 

In  the  rural  counties  the  new  farmer  has  done  away  with  the 
candle,  the  wood  fire,  the  ox-cart  and  homespun  clothes.  His 
premises  are  electric-lighted  and  steam-heated  ;  he  carries  his  prod- 
ucts to  town  in  a  motor  car,  and  he  makes  his  purchases  with  the 
aid  of  the  telephone  and  the  parcel  post. 

The  New  Drug  Consumer  is  a  reader  and  a  thinker,  with  a  new 
mode  of  thought.  This  is  reflected  in  the  attitude  of  the  public 
mind  upon  problems  of  every  kind — progressive  legislation,  the 
tarilT,  education,  religion,  public  and  personal  morals  and  upon 
ethical  standards. 

As  far  as  drugs  are  concerned,  the  average  man  of  to-day  has 
read  more  about  medicine  in  his  magazine  or  his  newspaper  than 
the  doctor  of  twenty  years  ago  learned  in  his  lifetime.  It  may  be 
for  the  good  or  for  the  ill  of  the  race  that  every  man  is  becoming 
his  own  physician,  but  the  facts  are  that  at  the  present  day  the 
man  whom  we  meet  on  the  street  carries  in  his  vest  pocket  a  bottle 
of  patent  medicine,  is  versed  in  bacteriology,  immunity,  steriliza- 
tion, hygiene,  sanitation,  diagnosis  and  treatment.  It  requires  a 
live  drug  clerk  to  cope  with  the  up-to-date  consumer. 

It  is  difficult  to  realize  the  raj)id  transformation  that  may  take 
place  in  a  generation.  Changes  have  taken  place  in  those  elements 
which  are  directly  connected  with  the  drugstore,  namely,  medicine 
and  surgery.  The  evolution  in  these  arts  has  been  more  marked, 
more  ra])i(l,  more  revolutionary  within  the  last  two  decades  than  in 
all  the  other  centuries  that  have  gone  before. 

'ilie  New  Druggist,  who  no  longer  is  content  to  l)e  simply  the 
"Doctor's  Cook,"  has  kej)t  pace  w^ith  every  turn  of  the  art.  lie 
has  kei)t  in  the  vanguard  of  the  progressing  age. 

There  has  come  a  new  humanity,  a  new  audience — a  newer, 
larger  consumer.  The  old  store  sold  only  bitters  and  cordials — 
castor  oil,  asafetida  and  pill.s — in  the  new  drugstore  can  be  found 
commodities  for  every  human  need. 
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In  no  age  has  the  drugstore  ever  been  established  upon  a  more 
soHd,  substantial  basis  than  that  upon  which  it  stands  to-day. 

The  New  Drugstore  fills  the  needs  of  its  patrons  and  enters 
into  the  commercial  and  economic  life  of  the  people  who  enter  its 
doors.  Never  did  the  apothecary  shop  attain  as  hearty,  as  far- 
reaching  an  appreciation  and  popularity  as  does  the  drugstore  of 
to-day. 

The  old  apothecary  shop  was  visited  only  in  times  of  stress,  the 
New  Drugstore  is  thronged  with  eager  shoppers. 

What  Is  in  Sight 

So  many  and  so  frequent  are  the  changes  in  the  trend  of  trade 
that  it  is  difficult  to  forestall  the  next  turn.  i\  brief  span  of  a 
quarter  of  a  century  has  brought  movements  that  are  almost  revo- 
lutionary. More  and  more  the  drugstore  adds  to  the  lines  of  mer- 
chandise— so  much  so  that  drugs  and  medicines  have  come  to 
occupy  only  a  small  space  in  a  variety  of  stock. 

An  instance  is  cited  where  a  stock  of  drugs  was  moved  to  a  small  room 
at  the  side  of  the  store.  In  the  main  part  of  the  store  there  is  an  elaborate 
array  of  china,  glass,  silver,  umbrellas,  canes,  stationery,  ice  cream,  soda 
water  and  a  host  of  other  commodities. 

The  Drugstore  is  now  considered  the  largest  factor  in  handling 
stationery,  confectionery,  cigars  and  photographic  supplies;  com- 
mon adjuncts  are  fully  equipped  restaurants  and  ice  cream  gardens. 
When  the  drug  trade  complains  that  the  other  dealers  have  en- 
croached upon  its  province,  it  may  reflect  that  it  has  reciprocated. 

Prohibition  and  local  option  have  brought  a  readjustment  in  the 
sale  of  alcoholic  preparations;  anti-narcotic  laws  have  very  mark- 
edly affected  the  sale  of  drugstore  commodities. 

In  many  stores  the  sale  of  liquors  has  l)een  al)andoned  voluntarily.  A 
druggist  recently  stated  that  he  was  contemplating  discontinuing  the  sale 
of  commodities,  which  must  be  sold  under  restrictions. 

As  expenses  mount  upward,  the  output  must  be  increased,  thus 
many  druggists  do  not  hesitate  to  take  on  many  lines  that  promise 
profit.  Sometimes  the  drugstore  is  the  means  by  which  notable 
successes  have  been  achieved.  Tha  introduction  of  the  Safety 
Razor  was  a  failure  in  the  cutlery  trade — the  maker  took  it  over  to 
the  drug  trade,  and  the  result  has  been  one  of  the  modern  marvels. 
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Many  in  the  trade  do  not  hesitate  to  take  over  lines  that  are" 
ephemeral  and  transient  and  bargain  days,  sales  weeks,  demonstra- 
tions are  features  of  the  up-to-date  drugstore. 

More  conservative  merchants  are  inclined  to  be  cautious  in 
handling  commodities  that  will  tend  to  crowd  out  legitimate  estab- 
lished trade;  a  passing  fad — a  nev/  fashion — may  bring  throngs  of 
undesirable  customers. 

The  wise  drug  merchant  still  keeps  a  drugstore  and  branches 
out  only  in  lines  naturally  allied.  He  finds  a  greater  measure  in 
handling  commodities  that  require  skilled  handling  on  the  part  of 
the  buyer  and  seller.  These  are  the  lines  that  give  greater  promise 
of  becoming  permanent  and  in  them  he  is  less  liable  to  meet  strong 
competition. 

The  drugstore  is  most  closely  associated  with  the  trend  of  gen- 
eral medicine  and  surgery — no  one  has  as  yet  written  down  the  full 
measure  of  the  progress  in  the  practise  of  these  arts  in  our  day. 

"  The  leaves  of  the  trees  of  science  have  been  shaken  for  the  healing  of 
the  Nations." 

Our  time  will  be  forever  memorable  for  the  changes  that  have 
followed  each  other  with  such  bewildering  rapidity  until  we  know 
not  what  to  expect  next.  The  Supreme  gift  in  these  days  is  to 
decrease  physical  suitering  in  man,  woman  and  child  when  stricken 
either  by  disease  or  accident  and  this  gift  has  wrought  a  most 
profound  change  in  pharmacy  and  in  the  drugstore. 

The  Apothecaries'  Laboratory-  has  been  demolished  and  in  its 
place  we  see  the  chimneys  of  the  manufacturer.  The  drugstore  is 
the  purveyor  of  ready-made  products.  Out  of  a  few  things  have 
come  a  bewildering  number  of  substances  of  claimed  therapeutic 
value;  fifty  thousand  or  more  of  them  have  come  from  the  tar 
barrel. 

We  are  already  walking  with  the  vanguard  of  the  newer 
Materia  Medica — of  "  Sero  Therapy  " — of  "  Organic  Therapy." 
Serums,  toxins  and  antis,  immunizing  sul)stances,  extracts  from 
horses,  cattle,  sheep,  goats,  dogs,  rabbits,  pigs,  fowls,,  pigeons,  rats 
and  mice — fill  our  catalog  which  will  soon  resemble  the  passenger 
list  of  Noah's  Ark. 

Synthetic  chemistry  has  given  us  delicate  perfumes — dazzling 
colors — potent  drugs. 

Prediction  points  toward  a  time  when  the   food  of  our  tables 
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will  no  longer  be  gathered  from  the  fields  but  from  the  laboratory. 
In  fancy,  we  may  look  forward  toward  a  day  when  out  of  the 
test  tube  life  itself  will  emerge.  Man's  destiny  will  be  governed  by 
the  whirl  of  the  benzine  ring.  In  the  drugstore  of  the  future  the 
shelves  will  need  to  be  wide,  broad  and  long  to  store  the  coming 
medicaments  and  appliances. 

New  Avenues  of  Trade 

The  modern  doctor  is  either  a  specialist  or  a  hospital  attendant 
— in  the  advance  of  medicine  and  surgery  the  family  doctor  has 
disappeared  and  no  one  has  yet  arisen  who  can  take  his  place. 

A  busy  practitioner  of  my  acquaintance  says  that  on  an  average  he  sees 
his  patients  not  more  than  twice  and  then  only  for  a  fifteen-minute  session. 
His  assistants  take  the  blood  pressure,  examine  the  urine  and  note  symp- 
toms; for  treatment,  the  patients  go  into  the  hands  of  an  operator  or  nurse. 

Nowadays  the  doctor  has  neither  time  nor  the  inclination  to 
reach  the  intimate  relations  that  once  existed  between  the  family 
and  their  physician. 

Here  may  be  a  field  for  the  coming  pharmacist,  a  source  of 
traffic  for  the  future  druggist.  Why  not  become  the  advisor,  pur- 
veyor and  caretaker  of  the  physical  life  of  the  race?  This  swings 
the  pendulum  back  to  the  corner  drugstore — the  olden  centre  of 
wisdom  and  advice. 

Preventive    Medicine 

One  of  the  brightest  spots  in  the  history  of  the  past  half  hun- 
dred years  is  the  achievement  of  medicine.  Heretofore  the  term 
"  preventive  "  has  been  limited  to  sanitation  and  hygiene,  as  applied 
to  contagious  diseases,  but  now  the  field  of  its  operations  include 
every  agency  and  influence  that  contribute  toward  man's  uplift — 
to  his  moral,  ethical  and  athletic  development — his  intellectual  and 
physical  perfection.  The  field  of  preventive  medicine  is  broad  and 
wide  enough  for  the  trained  mind  of  the  pharmacist  to  find  a  work 
place.  It  is  a  field  that  contains  a  clientage  which  will  more  and 
more  demand  commodities  from  the  drugstore.  'J'hus  far  this 
province  has  l)een  inadequately  manned,  by  self-sacrificing  practi- 
tioners of  medicine  and  philanthropic  laymen — the  harvest  has  been 
I)lenty,  but  the  laborers  have  been  few. 
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The  world  has  been  made  cleaner  and  life  safer  by  the  martyr- 
dom of  such  great  heroes  as  Carter.  Lozier,  Agrimonti,  Carrel, 
Reed  and  McClintoc. 

"  Greater  love  hath  no  man,  than  that 
He  will  laj-  down  his  life  for  another." 

Preventive  medicine  cannot  reach  its  ideal  through  the  labors 
of  the  physician.  The  physician  is  trained  to  diagnose  and  treat 
disease — that  is  all  that  should  be  expected  of  him.  To  ask  a  phy- 
sician to  lay  aside  his  life  work  and  engage  in  a  limited  way  in  solv- 
ing the  problems  of  preventive  medicine  is  to  restrict  his  usefulness 
and  to  wrest  him  from  his  high  calling. 

Doctors  have,  up  until  now,  acted  as  Health  Officers  in  the 
community  in  which  they  have  lived.  They  have  done  noble  work, 
but  in  many  instances  they  were  wholly  unfitted  to  perform  the 
duties  that  the  position  demanded  and  time  thus  given  was  a  loss 
to  their  patients  and  to  their  profession. 

Now  we  know  that  every  community  needs  as  health  executive 
a  broad-minded,  trained  man ;  a  leader — an  educator,  who  will  act 
as  superintendent  of  health.  For  such  a  work  few  of  the  ablest 
physicians,  or  surgeons  are  suited,  but  into  it  a  pliarmacist  may 
find  a  foot-hold. 

Consider  a  few  of  the  activities  of  preventive  medicine: 

The  prevention  of  communicable  and  epidemic  diseases. 

The  elimination  of  disease-producing  features  from  industries. 

The  prevention  of  infant  mortality. 

Teaching  and  impelling  sanitation,  hygiene  in  personal  habits 
and  regard  for  one's  fellows. 

Mental  hygiene. 

Does  not  this  suggest  innumerable  openings  for  the  practice  of 
pharmacy  and  for  promotion  of  trade? 

A  writer  tells  of  a  house,  constructed  in  such  a  way.  that  the 
germs  of  disease  can  enter  only  with  difficulty  and  if  by  any  chance 
they  should  enter  it  may  be  easily  cleaned — a  disease-proof  house 
is  the  coming  dwelling.  Who  better  than  the  jiharmacist  or  drug- 
gist could  equip  and  maintain  such  a  structure?'  Soaps,  disin- 
fectants, insecticides,  dustless  dusters,  fumigators.  sputum  cups, 
scrubbing  brushes,  lotions  and  solutions — a  host  of  tilings  from  the 
drug  shop  will  be  consumed  by  the  inmates  of  the  new  diseaseless 
home. 
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The  progress  of  preventive  medicine  is  advanced  by  means  of 
education,  which  means  publicity  and  advertising.  Who,  then, 
better  than  the  druggist,  can  lead  in  the  movement  against  the 
Great  White  I'lague — the  Great  Black  Plague?  Who,  better  than 
he,  is  fitted  to  use  printers'  ink  to  spread  the  gospel  of  health  and 
to  supply  the  needs  that  the  propaganda  will  create? 

Pure    Food 

A  phase  of  the  newer  mode  of  living  is  the  movement  for  purer 
and  better  food.  The  drugstore  is  the  purveyor  of  food  stuff  for 
infants  and  invalids — why  not  distribute  all  kinds  of  food  for 
all  classes  of  patrons?  Packets  of  pure  milk,  pure  water  and  pure 
food  can  be  dispensed  as  readily  as  malted  milk  or  candy ;  certified 
milk,  pasteurized  milk,  guaranteed  milk,  involve  both  chemistry  and 
pharmacy. 

Surgery 

Many  of  us  who  are  not  yet  old  can  appreciate  the  evolution 
and  the  revolution  of  surgery  in  the  two  or  three  decades  just 
past.  It  has  moved  forward  a  thousand  years  in  a  day.  Proced- 
-ures,  startling  in  character  and  far-reaching  in  result,  have  fol- 
lowed each  other  in  quick  succession. 

The  period  ushered  in  by  Pasteur  and  Lister  made  a  rapid 
flight  from  crude  antisepsis  to  asepsis,  and  in  its  passage  left  its 
impress  upon  pharmacy  and  trade.  Dressings,  apparatus,  instru- 
ments in  new  forms  and  kinds  have  been  evolved  and  as  an  out- 
come the  drugstore  has  developed  a  most  notable  trade  in  cottons, 
bandages,  gauzes  and  numerous  types  of  dressings.  To-day  we  see 
the  opening  of  the  most  brilliant  chapter  in  the  history  of  surgery — 
we  seem  to  stand  in  the  morning  light  of  a  new  era. 

The  dominant  idea  of  the  Listerian  doctrine  has  been  to  pre- 
vent the  development  of  Ijacteria  in  wounds  and  to  remove  the 
products  of  infection.  Now,  the  nattiral  resources  of  the  patient 
are  to  be  considered — he  is  made  to  manufacture  within  himself 
phagocytes,  opsonins,  antiljodies.  The  surgeon  docs  but  little — 
the  resources  of  the  patient  are  developed  and  his  tissues  can 
manage  infection  better  than  the  knife  or  antiseptics  ever  did.  The 
surgeon  guides — nature  heals.  Wonderful  tales  are  told  of  the 
wizards  C)f  surgery,  willi  their  operations,  grafting,  .s])licing,  trans- 
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planting  of  organs  from  one  animal  to  another,  of  the  causing  of 
new  cells,  new  tissues,  new  limbs  to  grow.  No  one  can  predict  the 
outcome  of  the  wondrous  work  of  Carrel  and  of  his  followers,  but 
we  can  believe  that  the  drugstore  will  always  be  the  mecca  for 
surgical  supplies. 

First  Aid 

First  Aid  to  the  Injured  is  not  of  modern  origin.  The  recent 
past  has  seen  a  development  that  is  now  reaching  a  high  degree  of 
efficiency.  First  Aid,  to-day,  is  quite  different  from  the  early  efforts 
to  mitigate  the  horrors  of  war.  First  Aid  does  not,  as  is  often  sup- 
posed, train  workers  to  become  surgeons,  doctors  and  nurses.  It 
is  an  educational,  humanitarian  movement — the  dominant  purpose 
of  which  is  to  instill  in  the  mind  what  to  do  in  an  emergency  or 
while  waiting  for  medical  aid. 

Druggists,  as  a  class,  have  but  little  comprehension  of  the  de- 
velopment of  this  movement.  The  National  Government,  municipal 
bodies,  civic  organizations,  schools,  Y.  M.  C.  Associations  are  now 
practical  training  schools  in  the  First  Aid  to  the  Injured  move- 
ment. Railway  Systems,  mining  companies,  factories,  city  depart- 
ments have  First  Aid  Systems  in  working  order.  Abroad  the 
movement  is  very  far  reaching.  In  this  country  it  is  estimated  that, 
through  various  channels,  a  million  people  are  every  year  acquir- 
ing a  practical  knowledge  of  the  subject.  As  the  soldier  has  long 
carried  on  his  person  a  First  Aid  Packet — the  up  to-date  mining 
and  railway  employe  now  does  the  same.  In  many  transportation 
systems  every  car,  engine  and  caboose — every  boat  carries  a  quota 
of  supplies  and  so  likewise  does  the  motor  car.  Mrst  Aid  has 
become  universal — the  time  seems  to  be  approaching  when  people 
in  every  walk  of  life  will  carry  on  their  person  some  form  of  an 
appliance  for  the  care  of  an  injury.  This  movement  is  creating  a 
demand  for  materials  that  is  within  the  province  of  the  druggist  to 
supply. 

The  Newer  Pii.\rm.\c:v 

In  the  j)ast  pharmacy  has  been  identified  with  every  great  ad- 
vance in  civilization.  It  has  been  foremost  in  the  progress  of 
medicine  and  science,  and  from  its  ranks  have  come  great  physi- 
cians, physicists  and  scientists. 

Ilalberg  divided  pharmacy  into  four  periods: 
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First  Period :  The  Organic^or  Plant  and  Animal  Period  of 
Hippocrates  to  Galen. 

Second  Period:  The  Alchemic — or  Period  of  the  Philosopher's 
Stone  and  Confection  of  Trismegistus  to  Geber  and  Basil  Valentine. 

Third  Period :  The  latrochemic — or  Period  of  Medical  Chem- 
istry of  Paracellus  to  Scheele. 

Fourth  Period:  The  Atomic — or  Quantitative  Period  of  Dal- 
ton,  Lavoisier  and  Bcrzelius. 

Rapidly  advancing  we  see  a  Fifth  Fra — it  is  not  yet  formulated 
or  defined,  but  it  is  being  shaped  out  of  a  new  philosophy.  We 
catch  glimpses  of  it  in  newer  physics,  in  radio-activity,  physical 
chemistry,  biology  and  in  many  new  pawns  on  the  chess  board 
of  man's  struggle  with  nature. 

Modern  progress  is  planted  firmly  upon  machinery— the  steam 
engine — the  steam  ship — the  dynamo — electric  communication— the 
printing  press — the  conquest  of  the  air — these  and  all  manner  of 
mechanical  devices  have  bred  a  humanity  with  larger  and  higher 
aims. 

There  is  at  hand  a  new  industrial  order — the  barriers  between 
creeds,  race  and  nations  are  being  broken  down — people  of  all 
lands  are  being  brought  together  into  a  conscious  solidarity.  There 
is  before  us  a  scientific  organization  of  industry,  of  politics,  of 
morals — in  brief — the  whole  scheme  of  our  daily  lives.  From  this 
must  come  the  rehabilitation  of  the  whole  machinery  of  production 
and  destruction.  The  world  will  not  go  backward — this  opening 
century  will  see  a  movement  forward  far  greater  than  the  many 
millions  that  have  gone  before. 

Pharmacy  in  the  past  has  moved  forward  with  or  in  the  van- 
guard of  scientific  advancement.  The  foundations  that  have  been 
laid  in  the  achievements  of  the  historic  past  are  secure.  Is  it  now 
going  backward?  Shall  it  go  backward?  Will  the  drugstore  keep 
])ace  with  the  advancement  of  pharmacy — the  trend  of  science,  or 
will  it  separate  from  it?  Will  the  drugstore  have  a  place  in  the 
new  made  world,  or  will  it  disappear  from  sight? 

Ttik  Drucstork  That  Is  to  Be 

Every  age  has  its  demands — its  own  work  to  do.  Pharmacy 
can  never  again  have  its  Parcellus,  Galen,  Planbury,  Squibb,  Maisch, 
Procter,  Rice  or  its  ?Tallberg — for  there  will  never  be  the  need  for 
nor  the  place  for  them. 
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To-day  we  have  our  Kraemer,  Remington,  Lloyd  and  Beringex 
and  they  will  pass  away  and  new  masters  come  forth  to  meet  the 
newer,  higher  needs. 

The  old  drug  shop  has  passed  away  and  the  world  will  never 
call  for  its  restoration.  In  its  place  is  the  New  Drugstore,  which 
is  moulding  and  $ha})ing  itself  to  fill  its  place  in  the  life  of  to-day. 
Out  of  the  old  that  has  disappeared — out  of  the  new  that  now  is — 
we  may  form  visions  of  the  drugstore  that  is  to  come.  Faintly 
these  visions  take  their  shape. 

The  future  drugstore  need  not  be  a  chain  store  nor  a  trust.  Its 
place,  its  worth  and  its  success  will  not  be  measured  by  square 
feet  nor  acres  of  floor  space,  nor  its  massive  buildings,  capitaliza- 
tion nor  ample  stocks. 

The  present  drugstore  better  than  the  one  which  preceded  will 
in  turn  be  supi)lanted  by  one  better  still.  It  may  be  an  evolution 
of  the  type  of  thousands  that  exist  here  to-day,  but  it  will  be  a 
store  that  aims  at  the  highest  standards — it  will  be  a  place  of  busi- 
ness— a  commercialized  pharmacy — or  it  cannot  exist.  And  it  will 
meet  and  concjuer  competition  in  character — not  in  underhand 
methods  or  cut  prices.  It  will  give  a  higher — a  better — an  ever- 
growing service.  It  will  fill  every  need  of  the  age  in  which  it  may 
live  and  of  the  humanitv  which  it  mav  serve. 


THE  DETECTION  OF  CANE  SUGAR  IN  IIONEY.^ 
By  Chakij-s  H.  La  Wall. 

By  the  above  (query)  I  su]i])ose  is  meant  the  detection  of  added 
cane  sugar  in  honey,  for  it  is  an  established  fact  that  sucrose 
normally  exists  in  cane  honey  to  the  extent  of  as  high  as  8  per 
cent.,  which  is  the  maximum  amount  i^ermitted  by  the  standards 
of  the  V.  S.  Department  of  Agriculture. 

There  are  no  color  reactions  or  simple  chemical  tests  for  the 
dififerentiation  or  distinction  of  any  of  the  sugars  and  these  are 
detected  only  bv  inferential  tests  1)ascd  either  upo'i  the  reducing 
])o\\er  before  and  after  inxersion  or  l)y  the  o])tical  activity  under 
similar  circtnnstances.     As  sucrose  is  t-lieniicallv  tlic  same  whether 


'  Read  at  the  annuul  nu'ctiiiK  "f  tlir   IVnnsylvania   riiarniaccutical  Asso- 
ciation, June,  1913. 


Am.  Jour.   Hharm. 
Auyu^t,  1913. 


I    Detection  of  Cane  Siiyar  in  Honey.  377 


normally  existing  in  the  honey  or  in  the  shape  of  cane  or  beet 
sugar  and  as  it  is  the  amount  rather  than  the  actual  presence 
which  decides  the  genuineness  of  the  article,  the  only  tests  of 
value  are  the  quantitative  tests,  even  were  qualitative  tests  possible, 
which  they  are  not. 

The  best  method  for  the  determination  of  cane  sugar  is  by  the 
use  of  the  polariscope  and  the  use  of  an  algebraic  formula  in  con- 
nection with  the  figures  obtained  for  the  optical  rotation  before  and 
after  inversion,  observations  being  made  at  the  same  temperatures. 

By  inversion,  of  course,  is  meant  the  hydrolysis  of  sucrose 
which,  when  heated  with  diluted  acids,  is  converted  into  dextrose 
and  levulose,  the  levulose  being  in  excess  and  the  mixture  of  the 
two  resulting  sugars  therefore  possessing  a  levorotatory  power  in 
contradistinction  to  the  dextrorotatory  power  of  sucrose. 

As  honey  consists  largely  of  invert  sugar  (from  50  to  80  per 
cent.),  and  as  invert  sugar  is  readily  prepared  from  cane  sugar  in 
large  quantities,  it  seldom  happens  that  such  a  clumsy  method  of 
adulterating  honey  as  by  the  addition  of  cane  sugar  direct  is  prac- 
tised, when  it  is  possible  to  convert  the  same  sugar  into  invert 
sugar  and  thus  simply  add  a  sugar  which  is  normally  present  in  the 
honey.  Invert  sugar,  like  sucrose,  is  the  same  chemically,  whether 
existing  naturally  or  prepared  artificially  from  sucrose,  and  it 
would  be  impossible  to  detect  added  invert  sugar  in  honey  were  it 
not  for  the  fact  that  in  the  process  of  inversion  by  any  of  the 
artificial  methods,  a  small  amount  of  furfuraldehyde  is  produced, 
and  as  furfuraldehyde  is  never  present  in  genuine  honey  and  as  it 
can  be  detected  in  very  minute  amounts  and  with  as  great  certainty 
as  is  the  case  with  formaldehyde,  it  is  customary  to  apply  a  test 
for  the  presence  or  absence  of  furfuraldehyde  before  deciding 
whether  a  honey  is  or  is  not  genuine,  even  if  the  proportions  and 
kinds  of  sugars  are  normal. 

Such  a  test  was  years  ago  devised  by  C.  A.  Browne  "  and  is  as 
follows : 

Treat  5  Cc.  of  a  i  :  1  solution  of  tlic  honey  in  distilled  water,  in  a  test 
tiilie  with  2  Cc.  of  aniHnc  acetate  reagent  (freshly  prepared  for  the  test  by 
mixing  5  Cc.  of  aniline  and  5  Cc.  of  water  and  adding  just  sufficient  glacial 
acetic  acid  to  make  a  clear  solution),  allowing  the  reagent  to  flow  into  the 
tube  gently  so  as  to  form  a  separate  layer  upon  the  lioney  solution.     If  the 
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tube  be  then  gently  agitated  so  as  to  slightly  but  not  entirely  mix  the  two 
layers  a  red  ring  or  zone  will  be  produced  at  the  point  of  contact  if  fur- 
furaldehyde  be  present,  indicating  the  presence  of  added  invert  sugar. 

Unfortunately  this  test  is  not  infallible,  for  when  pure  genuine 
honey  is  heated  (as,  for  instance,  in  the  process  of  clarification 
when  heat  is  sometimes  used),  furfuraldehyde  is  also  formed  and 
the  test  is  of  no  value  therefore  unless  applied  to  honey  which 
has  been  known  to  never  have  been  heated. 

In  conclusion  I  would  say  that  it  is  not  possible  to  detect  cane 
sugar  in  honey  in  the  sense  of  a  qualitative  test;  that,  as  cane  sugar 
is  normally  present  in  small  amounts,  its  quantitative  determination, 
preferably  by  means  of  the  polariscope,  becomes  necessary ;  that 
the  form  in  which  sugar  is  added  usually  is  that  of  invert  sugar 
whi'th  can  be  readily  detected  in  honey  which  has  never  been  sub- 
jected to  heat. 


A  RAPID  ACCURATE  METHOD  FOR  THE  QUANTITA- 
TIVE ANALYSIS  OF  ZINC  OINTMENT.^ 

By  Joseph  L.  Mayer, 

In  testing  some  samples  of  Zinc  Oxide  Ointment  recently,  it 
appeared  to  me  that  the  analytical  methods  now  in  use  were  too 
involved  and  time-consuming  for  the  pharmacist;  I  therefore  de- 
vised the  following  very  simple  and  accurate  process : 

Into  a  tared  porcelain  crucible  accurately  weigh  i  gramme  of 
the  sample,  heat  cautiously  until  the  material  bursts  into  flame, 
allow  to  burn  quietly  until  all  inflammable  material  is  consumed, 
then  heat  strongly  with  the  Bunsen  burner  until  all  organic  matter 
is  burned  ofif,  cool  and  weigh. 

Should  difficulty  be  experienced  in  burning  ofl'  organic  matter, 
moisten  with  a  droj)  of  nitric  acid,  heat  cautiously  to  avoid  spat- 
tering, and  then  with  the  full  flame  as  before. 

Since  i  gramme  of  the  sample  is  taken  the  residue  which  is 
oxide  of  zinc  can  easily  be  computed  into  percentage  by  multiply- 
ing the  restflt  by  one  hundred. 

Of  course,  if  necessary,  this  result  can  be  checked  by  deter- 

^  Read  before  the  New  York  State  Pharmaceutical  Association,  June, 
1913- 
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mining  the  zinc  in  the  residue  vohimetricahy,  gravimetrically,  or 
electrolytically  and  calculating  to  oxide. 

There  does  not  appear  to  be  any  reason  why  the  method  can- 
not be  employed  with  equally  good  results  for  the  analysis  of  Zinc 
Stearate  Ointment.  In  this  case  the  amount  of  stearate  present 
could  easily  be  calculated  from  the  residue,  which  is  zinc  oxide. 

The  method,  in  addition  to  being  rapid,  is  accurate  and  easily 
applied. 


A  NOTE  ON  AQUA  CAMPHOR^.^ 

By  John   K.  Thum,  PhG.,  German  Hospital,   Philadelphia. 

Those  of  us  who  have  occasion  to  make  considerable  quantities 
of  camphor  water  are  conversant  with  the  shortcomings  of  the 
present  official  method.  The  method  consists  in  dissolving  8  grams 
of  camphor  in  8  cubic  centimetres  of  alcohol,  triturating  the  solu- 
tion with  15  grams  of  purified  talc,  allowing  the  greater  part  of 
the  alcohol  to  evaporate  spontaneously,  continuing  the  trituration 
with  distilled  water  to  make  one  litre  and  filtering  through  a  wetted 
filter. 

P)y  this  method,  after  a  few  days,  the  preparation  begins  to  get 
cloudy  and  shows  unmistakable  signs  of  fungus-like  growth.  Al- 
though the  statement  appears  in  some  of  the  literature  relating  to 
camphor  that  it  is  soluble  in  water  to  the  extent  of  two  grains  to 
a  fluidounce,  it  is  not  true  and  is  readily  disproven ;  if  it  were  true 
fungi  would  not  appear,  as  camphor  is  somewhat  antiseptic. 

The  U.  S.  P.  states  that  camphor  is  "  sparingly  soluble  "  in 
water,  and,  as  practice  bears  out  this  statement,  it  follows  that  in 
the  present  U.  S.  P.  method  for  making  the  water  practically  all 
of  the  camphor  remains  on  the  filter  with  the  talc.  It  seems  to  the 
writer  that  the  combination  of  alcohol  and  camphor  causes  some  of 
the  talc  to  go  into  solution  and  as  the  alcohol,  or  the  greater  part 
of  it,  gradually  evaporates  after  the  lapse  of  time,  the  talc  is 
thrown  out  of  solution.  That  camphor  water  prepared  by  this 
method  shows  up  clear  when  first  made  is  true,  but  only  for  a  short 
time,  then,  as  stated  before,  cloudiness  appears  which  necessitates 
frequent  filtration.     To  a  busy  pharmacist  this  is  an  annoyance. 


VRead  at  the  meeting  of  the  Pennsylvania  Pharmaceutical  Association, 
June,  1913. 
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We  are  desirous  of  having  at  all  times  on  hand  a  clear,  saturated 
solution  of  camphor  in  distilled  water  and  we  obtain  it  by  apply- 
ing the  pharmacopoeial  method  for  making  chloroform  water  to 
the  preparation  of  our  camphor  water.     To  put  it  concretely: 

Camphor  (in  small  pieces) 8.0  grams. 

Distilled   water    ad  looo.o  c.c. 

We  make  four  litres  at  a  time.  A\'hen  our  dispensing  bottle 
needs  replenishing  we  simply  fill  it  from  the  stock  bottle,  first  tying 
a  piece  of  sterile  gauze  over  the  mouth  of  the  stock  container  to 
prevent  the  camphor  from  going  over.  This  water  remains  clear 
indefinitely. 

That  camphor  water  made  by  this  method  contains  at  all  times 
camphor  to  the  point  of  saturation  can  readily  be  determined  by 
mixing  an  equal  part  of  it  with  a  50  per  cent,  solution  of  magnesium 
sulphate  when  a  rather  copious  precipitate  of  camphor  makes  its 
appearance. 


THE  SIXTY-FOURTH  ANNUAL  SESSION  OF  THE 
AMERICAN  MEDICAL  ASSOCIATION. 

The  meeting  of  the  American  Medical  Association  for  191 3  held 
in  the  city  of  Minneapolis,  June  17,  18,  19  and  20,  was  more  suc- 
cessful and  much  better  attended  than  had  been  anticipated,  either 
by  the  of^cers  of  the  Association  or  by  the  members  of  the  several 
local  committees.  The  registration  of  members  aggregated  3200 
and  this,  with  the  rather  novel  arrangement  of  having  all  of  the 
meetings  held  on  the  LTniversity  campus,  insured  a  liberal  attend- 
ance at  all  of  the  sessions  of  the  fifteen  sections  of  the  Association. 

The  programme  of  the  .scientific  work  of  the  several  sections 
was  well  up  to  the  high  standard  previously  established,  and  the 
list  of  papers  with  abstracts  required  a  book  of  168  pages  to  present. 

As  had  been  foreshadowed  by  the  interest  prexiously  evidenced, 
the  subject  of  medical  education  was  freely  disctissed.  both  in  and 
out  of  meetings.  The  report  of  the  Council  on  Medical  Education 
presented  a  rather  comprehensive  survey  of  the  work  of  the  Council 
during  recent  years  and  called  particular  attention  to  the  fact  that 
from  a  total  of  166  medical  schools  in  the  Ignited  States  in  1904, 
the  total  number  has  been  reduced  to  about  no  at  the  end  of  the 
present  college  session,  despite  the   fact  that  several  state  univer- 
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sities  have  organized  medical  departments  during  recent  years. 
The  total  number  of  schools  closed  since  1907  by  merger  or  other- 
wise is  given  as  sixty-five,  and  the  opinion  is  offered  that  this 
decrease  in  the  number  of  medical  colleges  has  not  been  to  the 
detriment  of  medical  education  but  to  its  advantage.  It  has  not 
removed  or  lessened  the  opportunities  of  students  to  study  medi- 
cine, but  has  resulted  in  giving  them  better  opportunities.  The 
question  of  medical  education  was  also  referred  to  by  George  Edgar 
\'incent,  President  of  the  University  of  Minnesota,  in  his  address 
of  welcome.  He  complimented  the  American  Medical  Association 
on  the  excellent  work  done  under  its  auspices  to  bring  about  proper 
recognition  of  laboratory  and  hospital  instruction  and  to  call  atten- 
tion to  the  need  of  medical  research.  He  also  pointed  out  that  a 
cheap  medical  education  is  the  most  expensive  for  the  community 
and  that  the  frequently  made  plea  that  individuals  should  have  a 
right  to  a  short  and  easy  road  to  professional  practice  should  not 
be  seriously  considered. 

The  work  of  the  Section  on  Pharmacology  and  Therapeutics  is 
perhaps  of  more  direct  interest  to  pharmacists  than  that  of  any  of 
the  other  sections  primarily  because  matters  of  pharmaceutical  in- 
terest are  usually  discussed  in  this  Section  and  also  because  of  the 
fact  that  delegates  from  the  American  Pharmaceutical  Association 
are  received  by  this  Section.  This  year  the  American  Phaima- 
ceutical  Association  was  represented  by  Prof.  Joseph  P.  Reming- 
ton, Dr.  Bernard  Fantus.  and  Prof.  F.  J.  Wulling.  Prof.  Joseph  P. 
Kemington,  the  Chairman  of  the  delegation  of  the  American  Phar- 
maceutical Association,  in  presenting  felicitations,  said  in  part : 

"  The  American  Pharmaceutical  Association  sends  greetings  to  the 
American  Medical  Association  and  best  wishes  for  a  most  successful  meet- 
ing at  Minneapolis.  During  the  last  three  years  the  national  organizations 
have  been  more  closely  brought  together  through  Pharmacopccial  revision 
work,  members  from  both  organizations  working  in  their  several  depart- 
ments on  the  Ninth  Revision. 

"  It  was  to  be  expected  that  differences  of  opinion  would  arise,  and  it  is 
gratifying  to  know  that  during  the  three  years  of  earnest  discussion  and 
official  correspondence,  personalities  have  been  conspicuous  through  their 
absence.  The  principal  debates  have  been  on  the  question  of  scope,  some 
of  the  medical  members  arguing  for  a  more  restricted  list ;  others  desire  an 
extended  list,  but  the  majority  of  the  members  of  the  Revision  Committee 
are  undoubtedly  in  favor  of  adopting  neither  a  restricted  nor  extended  list, 
but  one  which  they  believe  will  be  satisfactory  to  the  largest  number  of 
practitioners  in  America.     It  will  be  interesting  to  know  that  about  85  per 
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cent,   of   the   manuscript  of  the   Ninth   Revision  is  nearly  finished  and   the 
work  of  getting  it  ready  for  the  press  will  soon  begin. 

"The  American  Pharmaceutical  Association  has  been  very  active 
through  its  branch  organizations,  and  its  own  legislative  committees  in  ad- 
vancing legislation  tending  to  control  the  extensive  use  of  narcotics  and  in 
preventing  as  far  as  possible  the  further  development  of  evil  practices  of 
unworthy  members  of  both  professions.  It  is  sincerely  hoped  that  our 
national  bodies  will  continue  to  work  in  the  future  on  lines  which  will  draw 
both  together  and  ignoring  small  and  unimportant  details  and  differences, 
will  stand  shoulder  to  shoulder  in  advancing  legislation  which  shall  secure 
to  suffering  humanity  the  greatest  uplift  that  is  possible." 

This  address  was  well  received  by  the  members  of  the  Section, 
and  in  further  discussing  the  scope  of  the  Pharmacopoeia,  Dr. 
Torald  Sollmann,  of  Cleveland,  offered  the  following  preamble  and 
resolution : 

"  Whereas,  It  is  desirable  that  the  articles  officialized  by  the  Pharma- 
copoeia of  the  United  States  should  reflect  the  progress  of  therapeutics ;  and 

"  Whereas,  Therefore  the  inclusion  of  articles  in  the  Pharmacopoeia 
now  in  progress  of  revision  should  be  determined  by  their  therapeutic 
merit;  and 

"  Whereas,  The  decision  of  therapeutic  questions  should  logically  and 
in  fairness  be  left  mainly  to  the  medical  members  of  the  Revision  Com- 
mittee ;  therefore,  be  it 

"  Resolved,  That  the  section  request  the  House  of  Delegates  of  the 
American  Medical  Association  to  urge  on  the  Committee  of  Revision  of  the 
Pharmacopoeia  of  the  United  States  that  the  selection  of  articles  to  be 
included  be  left  to  the  Committee  on  Scope,  in  which  the  medical  profession 
has  a  majority  representation,  rather  than  to  the  Executive  Committee, 
which  represents  mainly  the  pharmaceutical  profession,  and  which  has 
overridden  half  the  changes  advocated  by  the  Committee  on  Scope." 

This  resolution  was  discussed  at  some  length  and  was  finally 
adopted,  referred  to  the  House  of  Delegates,  and  was  later  con- 
curred in  by  that  body. 

The  address  of  the  Chairman  of  the  Section.  Dr.  Ray  L.  Wilbur, 
of  San  PVancisco,  California,  was  devoted  to  a  practical  discussion 
on  the  teaching  of  therapeutics,  and  a  paper  by  Torald  Sollmann, 
of  Cleveland,  entitled  "Yesterday.  To-day  and  To-morrow:  the 
Activities  of  the  Council  on  Pharmacy  and  Chcinistry."  disctissed 
the  aim  of  the  Council  in  bringing  about  a  necessary  change  in  the 
attitude  of  physicians  toward  materia  mcdica  products  generally. 
He  also  referred  to  the  new  book  on  useful   remedies  to  be  pub- 
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lished  under  the  auspices  of  the  Council,  and  ventured  the  opinion 
that  this  book  would  go  far  toward  bringing  about  a  change  in  the 
relation  of  physicians  and  pharmacists. 

The  quality  of  the  drugs  furnished  to  patients  was  discussed 
in  a  paper  by  W.  A.  Puckner  on  the  "  Quality  of  Drugs  Sold  to 
Dispensing  Physicians,"  and  in  a  paper  by  M.  I.  Wilbert  on  "  Care- 
lessness in  the  Pharmacy  as  a  Reason  for  a  Restricted  Materia 
Medica.''  The  following  preamble  and  resolution  designed  to 
bring  about  greater  activity  in  the  enforcement  of  existing  laws 
relating  to  drugs  and  medicines  was  adopted  by  the  Section,  referred 
to  the  House  of  Delegates  and  concurred  in  by  that  body : 

"  Whereas,  It  has  been  repeatedly  shown  by  the  Council  on  Pharmacy 
and  Chemistry,  and  by  the  Chemical  Laboratory  of  the  A.  M.  A.,  as  well 
as  by  other  investigators,  that  many  drugs  and  preparations  used  in  the 
treatment  of  diseases  are  of  unreliable  composition,  through  carelessness, 
negligence,  ignorance  and  other  reasons;  and 

"  Whereas,  This  condition  of  affairs  is  against  the  interests  of  public 
health  and  the  progress  of  the  science  of  medicine;  therefore  it  is  evident 
that  greater  activity  is  needed  in  the  enforcement  of  existing  laws  relating 
to  drugs  and  medicines ;  therefore,  be  it 

"  Resolved,  That  the  Section  on  Pharmacology  and  Therapeutics  re- 
quests the  House  of  Delegates  of  the  A.  M.  A.  to  bring  this  matter  to  the 
attention  of  the  proper  federal  and  state  authorities,  and  urge  on  them  the 
need  for  more  energetic  and  effective  action  in  this  direction." 

A  comprehensive  paper  on  "  The  Physiological  Testing  of 
Ergot,"  by  A.  C.  Crawford,  of  Palo  Alto,  California,  was  pre- 
sented in  abstract  and  will  no  doubt  appear  as  a  part  of  the  pro- 
ceedings of  the  Section.  The  remaining  papers  presented  before 
the  Section  were  largely  of  interest  from  a  practical  therapeutic 
point  of  view,  and  included  contributions  on  the  treatment  of 
various  pathologic  conditions  by  the  use  of  drugs.  A  symposium 
on  physical  therapeutics  included  discussions  on  hydrotherapy,  the 
use  of  radium  and  the  use  of  the  Roentgen  rays  as  therapeutic 
measures. 

One  of  the  more  interesting  features  of  the  programme  was  a 
symposium  on  serums  and  vaccines  in  a  joint  meeting  with  the 
Section  on  the  Practice  of  Medicine.  The  papers  presented  in- 
cluded a  discussion  of  the  federal  control  over  the  manufacture  of 
serums  and  vaccines  by  Dr.  John  F.  Anderson,  of  Washington, 
D.  C. ;  the  treatment  of  pneumonia  by  specific  serums  by  Rufus 
Cole,  of  New  York;  the  treatment  of  lobar  pneumonia  with  par- 
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tially  autolyzed  pneumococci  and  pneumococcus  extracts  by  E.  C. 
Rosenow,  Chicago ;  anti-streptococcus  serum,  by  George  H.  Weaver, 
Chicago;  and  a  report  on  typhoid  vaccination  in  the  Army  in  1912, 
by  Frederick  F.  Russell.  Washington,  D.  C.  These  several  papers 
contained  considerable  information  of  a  practical  character  and, 
with  the  resulting  discussion,  constitute  perhaps  the  most  con- 
servative statement  with  regard  to  the  possibilities  and  limitations 
of  serums  and  vaccines  that  has  recently  been  presented. 

The  officers  of  the  Section  for  the  coming  year  are:  Chairman, 
J.  F.  Anderson.  Washington,  D.  C. ;  Vice-Chairman.  Robert 
Hatcher,  New  York;  Secretary,  M.  I.  Wilbert,  Washington,  D.  C. ; 
Delegate,  Ray  L.  Wilbur,  San  Francisco,  Cal. ;  Alternate,  Reid 
Hunt,  Washington.  D.  C. 

Dr.  \  ictor  C.  Vaughn,  of  the  University  of  Michigan,  Ann 
Arbor,  ^Michigan,  was  selected  as  the  President-elect  of  the  Amer- 
ican Medical  Association,  and  the  next  meeting  of  the  Association 
will  be  held  in  Atlantic  City  in  June,  1914. 

M.  I.  Wilbert. 


PHILADELPHIA    COLLEGE   OF   PHARMACY. 

Minutes  ok  the  Quarterly  Meeting. 

The  quarterly  meeting  of  the  Philadelphia  College  of  Pharmacy 
was  held  on  June  30,  191 3,  at  4  p.m.,  in  the  Library. 

In  the  absence  of  the  Secretary,  Jacob  S.  Beetem  was  appointed 
Secretary  pro  tem.  The  minutes  of  the  annual  ineeing  held  March 
31st  were  read  and  approved.  The  minutes  of  the  Board  of  Trus- 
tees for  March.  April  and  May  were  read  and  approved. 

The  Committee  on  Membership,  Professor  Charles  H.  LaWall, 
chairman,  reported  that  the  conditions  were  about  the  same  as  last 
year,  and  that  continued  efforts  were  being  made  to  add  to  the 
membership  of  the  College. 

The  Committee  on  Necrology:  Professor  Henry  Kraemer, 
Chairman,  reported  that  during  the  year  six  members  had  died — one 
honorary  and  five  active.  Obituary  sketches  had  been  published  of 
five  in  the  Journal,  and  that  the  July  issue  of  the  Journal  would 
contain  notices  of  Air.  Kidpath  and  Mr.  Estlack.  The  following 
is  a  list  of  those  deceased :  Oscar  Oldberg,  Alexander  H.  Jones, 
William  Mclntyre.  Florence  Yaplc,  John  W.  Ridpath  and  Horace 
W.  Estlack. 
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The  delegates  to  the  meeting-  of  the  Delaware  Pharmaceutical 
Association,  Professor  C.  B.  Lowe,  Chairman,  reported  that  all  the 
delegates  appointed  attended  the  meeting,  which  was  held  at  Wilm- 
ington, June  5th.  Mr.  Challenger,  of  New  Castle,  presided.  Re- 
ports of  various  committees  were  presented,  one  of  the  most  inter- 
esting being  that  on  "  Adulterations,"  by  H.  K.  Watson,  of  the 
Delaware  State  College.  The  State  Pharmacy  Board  presented  a 
report  of  their  work  for  191 2.  Delaware  now  exchanges  certificates 
with  Maryland,  and  possibly  with  several  other  States.  The  report 
advocated  examination  and  registration  by  a  National  Board  and 
that  certificates  from  this  Board  be  recognized  in  all  the  States. 

The  delegates  to  the  meeting  of  the  New  Jersey  Pharmacutical 
Association  made  a  verbal  report  by  the  chairman,  George  M. 
Beringer.  The  meeting  was  an  unusually  pleasant  one,  the  dele- 
gates being  welcome  and  accorded  every  privilege,  and  as  usual 
the  graduates  of  the  College  presented  papers  and  took  an  active 
part  in  the  discussions.  Professor  Kraemer  supplemented  the 
report  by  adding  that  APr.  Beringer  presented  a  report  of  his  work 
as  a  member  of  the  U.  S.  P.  Revision  Committee.  He  also  pre- 
sented a  paper  on  Alagma  Magnesia  and  one  on  Elixir  Ferri  et 
Quinia  et  Strychnia  Phosphatis.  He  said  considering  the  amount 
of  work  accomplished  in  the  reading  of  reports,  number  o"f  papers 
read  and  the  entertainment  features,  the  meeting  was  one  of  the 
best  he  ever  attended. 

The  delegates  to  the  meeting  of  the  Pennsylvania  Pharmaceu- 
tical Association,  Professor  C.  B.  Lowe,  Chairman,  reported  that 
the  36th  annual  meeting  was  held  at  Forest  Park,  Pike  Co.,  June 
24,  25,  26.  The  informal  opening  was  held  on  Tuesday  morning, 
at  which  time  delegates  from  other  associations  were  welcomed. 
The  formal  opening  was  in  the  evening  when  the  Association  was 
welcomed  by  Rev,  B.  F.  Apple,  of  Stroudsburg.  The  gentleman, 
though  81  years  of  age,  made  a  pleasing  and  spirited  address, 
which  captivated  the  audience. 

The  Procter  Memorial  Committee  suggested  a  plan  of  action  for 
pushing  the  matter  by  the  American  Pharmaceutical  Association, 
and  also  presented  photographs  of  a  proposed  monument.  The  re- 
port of  the  Committee  on  Trade  Interests  was  a  specially  notable 
one.  Buena  Vista  Springs  was  chosen  as  the  next  place  of  meeting. 
The  ofificers  elected  were  R.  PL  Lackey,  President ;  Charles  R. 
Rhodes,   Fir.st   Vice-President ;    George   J.   Durbin,    Second    Vice- 
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President ;  Edgar  F.  Hefner,  Secretary ;  F.  H.  E.  Gleim,  Treasurer. 
W.  J.  Sturgeon  is  the  new  member  of  the  Executive  Committee. 

The  State  Board  of  Pharmacy  made  an  interesting  and  valu- 
able report,  in  which  it  was  stated  that  90  per  cent,  of  the  graduates 
of  the  Philadelphia  College  of  Pharmacy  had  been  successful,  in 
the  examinations  held  by  the  Board  in  the  preceding  year.  The 
chairman  of  the  Committee  on  Papers  and  Queries,  Professor  F. 
P.  Stroup,  presented,  as  usual,  a  large  number  of  important  papers, 
about  40  in  all,  thus  keeping  the  Pennsylvania  Association  in  the 
van  of  all  other  associations  in  this  important  work.  The  enter- 
tainment, as  usual,  was  varied  and  enjoyable. 

The  President  appointed  the  following  as  delegates  to  the  meet- 
ing of  the  American  Pharmaceutical  Association  to  be  held  at 
Nashville,  Tenn.,  August  18:  Prof.  Joseph  P.  Remington,  chair- 
man ;  Prof.  Henry  Kraemer,  Prof.  C.  B.  Lowe,  George  AI.  Beringer, 
Prof.  E.  F.  Cook,  with  power  to  appoint  three  of  their  number  as 
members  of  the  House  of  Delegates.  Professor  Henry  Kraemer 
submitted  the  names  of  live  gentlemen  for  Honorary  membership, 
which,  according  to  the  rules,  lie  over  for  action  till  the  next 
meeting  of  the  College. 

The  Registrar  submitted  the  name  of  an  associate  member  for 
election  to  active  membership.  The  application  was  referred  to 
Committee  on  Membership.  The  diploma  of  Mr.  Schively,  of  the 
class  of  1842,  was  presented  to  the  College  by  Mr.  B.  C.  Clapham. 

Professor  Henry  Kraemer  reported  having  received  from  Doctor 
Jose  L.  Alacan,  of  the  University  of  Havana,  two  handsome  coffee 
plants.    The  thanks  of  the  College  were  rendered  both  the  donors. 

Professor  Henry  Kraemer  presented  a  number  of  photographs 
and  a  portrait  of  Miss  Florence  Yaple  (a  life  member  of  the  Col- 
lege, and  long  associated  in  the  management  of  the  American 
Journal  of  Pharmacy).  This  portrait  was  made  from  a  photo- 
graph taken  by  Professor  Kraemer  several  years  ago  and  was 
painted  by  her  friend.  Miss  Florence  Newton,  who  made  the  por- 
trait of  Dr.  Susan  Hayhurst,  presented  to  the  College  in  191 1.  He 
asked  that  the  ]:)orlrait  of  Miss  Ynple  be  bung  in  the  ladies'  room 
of  the  College ;  so  ordered. 

Mr.  Beringer  called  the  attention  of  the  meeting  to  the  fact  that 
at  this  time  the  Revision  Committee  on  Essential  Oils  of  the  U.  S. 
P.  w^ere  in  session  at  the  College,  and  suggested  we  invite  the  gen- 
tlemen to  meet  the  members  present.    This  was  favorably  received, 


"^"aiu""-^' ?H?™' }     Philadelphia  College  of  Pharmacy.  387 

and  later  the  Dean  presented  Professor  C.  Lewis  Diehl,  Dr.  Charles 
Caspari,  Jr.,  Mr.  Otto  Raubenheimer  and  Dr.  John  M.  Francis.  The 
President  welcomed  the  gentlemen,  who,  in  turn,  responded. 

Jacob  S.  Beetem, 
Secretary  Pro  Tern. 

Abstracts  from  Minutes  of  Board  of  Trustees. 

March  4th,  1913. — Eleven  members  present.  Committee  on 
Library  reported  that  during  the  past  two  months  825  books  were 
accessioned,  and  a  number  of  volumes  were  donated:  244  persons 
consulted  the  Library.  Committee  on  Examinations  reported  that 
Frank  N.  Moerk  has  complied  with  all  the  requirements  and  was 
entitled  to  a  Certificate  of  Proficiency  in  Chemistry;  after  a  ballot 
had  been  taken  it  was  ordered  that  a  certificate  be  awarded.  The 
resolutions  prepared  in  memory  of  William  Alclntyre  were  read, 
and,  on  motion,  it  was  ordered  that  they  be  entered  on  the  minutes 
and  an  engrossed  copy  be  sent  to  the  family. 

April  1st,  ipiS- — Eleven  members  were  present.  A  communi- 
cation was  received  from  the  Secretary  of  the  College  announcing 
the  election  of  officers  for  the  ensuing  year  and  the  election  of  three 
trustees  for  three  years.  This  being  the  time  for  the  reorganiza- 
tion of  the  Board,  Mr.  George  M.  Beringer  was  re-elected  Chair- 
man, Mr.  Walter  A.  Rumsey,  Vice-Chairman,  and  ^Nlr.  Jacob  S. 
Beetem,  Registrar  for  the  ensuing  year. 

Committee  on  Library  reported  256  books  accessioned  during 
the  month  and  a  number  of  volumes  donated;  197  persons  had 
consulted  the  Library.  The  Special  Committee  on  Educational 
]\Iatters  reported  verbally,  and  the  subject  was  left  in  their  hands. 

The  Standing  Committee  for  the  year  were  appointed  with  the 
following  members  as  chairmen :  Property,  Howard  B.  French ; 
Library,  Samuel  P.  Sadtler ;  Museum  and  Herbarium,  O.  W.  Oster- 
lund ;  Finance,  Howard  B.  French ;  Supplies,  H.  K.  Mulford ;  Ac- 
counts and  Audit,  C.  A.  W^eidemann ;  Instruction,  George  M. 
Beringer ;  Scholarships,  Joseph  P.  Remington ;  Examination,  W. 
L.  Cliffe ;  Theses,  Joseph  W.  England ;  Discipline,  Ploward  B. 
French;  Commencement,  Walter  A.  Rumsey;  Announcement,  Sam- 
uel P.  Sadtler;  Alumni,  Joseph  W.  England;  Appropriations,  the 
chairmen  of  all  committees  empowered  to  make  expenditures,  with 
the  Chairman  of  the  Committee  on  Innance,  the  Chairman  of  the 
Board  and  the  Treasurer. 
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Communications  were  received  from  all  upon  whom  the  degree 
of  Master  in  Pharmacy  will  be  conferred,  expressing  their  appre- 
ciation of  the  honor. 

Membership  Committee  reported  favorably  on  the  application 
for  active  membership  of  E.  G.  Eberle,  of  Dallas,  Texas,  and 
Charles  C.  Sniteman,  of  Wisconsin,  whereupon  a  ballot  was  taken 
and  they  were  unanimously  elected. 

April  22nd,  ipiS- — A  special  meeting  of  the  Board  was  called 
by  written  request  of  five  members  thereof.  The  chairman  ex- 
plained the  reason  for  the  call  was  due  to  articles  published  in  one 
of  the  drug  journals  of  recent  date.  Several  of  the  members  who 
could  not  be  present  expressed  their  views  in  writing,  and  a  lengthy 
discussion  followed,  participated  in  by  a  number  of  those  present; 
the  matter  was  referred  back  to  a  special  committee  with  power 
to  act. 

Max  6th,  1913. — Seventeen  members  were  present.  Professor 
Moerk  was  invited  to  be  present  during  the  discussion  on  the  re- 
port from  the  Committee  on  Instruction.  The  committee  had  held 
many  meetings  during  the  winter  and  spring,  and  earnest  considera- 
tion had  been  given  to  the  question  of  improving  the  curriculum 
and  working  out  methods  by  which  the  student  shall  obtain  the 
best  results  from  the  advantages  which  the  courses  of  instruction 
afiford.  The  committee  think  it  inadvisable  to  make  any  change  in 
the  three-year  course,  as  given  since  1895.  The  desirability  of  in- 
creasing the  total  number  of  hours  of  instruction  in  the  three  years' 
course  of  the  College  to  at  least  1800  hours  was  reported  upon.  To 
accomplish  this  a  number  of  changes  have  been  necessary  and  were 
recommended  for  consideration.  The  proposed  changes  were  read 
by  sections  and  after  a  lengthy  discussion  were  adopted  with  some 
modifications.     The  recommendations  were  as  follows : 

First. — Eliminating  the  supplementary  course  and  making  it 
part  of  the  regular  course.     Adopted. 

Modified  Roster  referred  back  to  Committee  with  power  to  act. 

vSecond  and  Third. — Recommend  continue  course  of  special  lec- 
tures.    Adopted. 

Fourth. — Special  lectures  during  the  course  to  be  approved  by 
the  Committee  on  Instruction.     Adopted. 

Fifth  and  Sixth. — Department  of  Bacteriology,  Hygiene,  Urin- 
ology and  Serology.    Adopted. 
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Seventh  and  Eighth.— Compensation  to  Professor  of  Bacteri- 
ology was  referred  to  Finance  Committee.  The  fee  of  the  optional 
course  for  special  students  was  fixed  at  twenty-five  dollars. 

Ninth. — Committee  on  Instruction  to  confer  with  the  Professor 
of  Bacteriology  relative  to  equipment.     Adopted. 

Tenth. — The  sub-committee  to  co-operate  with  students  in  the 
interim  between  college  courses.     Adopted. 

Eleventh. — Outlines  a  plan  covering  deficiencies.     Adopted. 

Twelfth  and  Thirteenth. — Improvements  in  one  of  ttie  labora- 
tories was  referred  to  Committee  on  Property. 

Fourteenth. — Professor  Kraemcr's  selection  of  Mr.  P.  F.  Fack- 
enthal  as  Instructor  in  Pharmacognosy  was  approved. 

Fifteenth. — Professor  Kraemer  was  authorized  to  engage  a 
student  assistant  upon  terms  suggested. 

May  ijth,  ipij. — ^Adjourned  meeting.  Sixteen  members  were 
present. 

The  Committee  on  Instruction  made  a  supplemental  report  rec- 
ommending that  the  changes  necessary  in  the  Roster  be  approved. 
Adopted.  Also  recommending  that  Professor  C.  B.  Lowe  be  made 
Medical  Examiner  in  the  Department  of  Physical  Education,  and 
that  Mr.  W.  Ward  Beam  be  made  Director  of  the  Gymnasium  and 
Instructor  of  Physical  Training.     Adopted. 

Committee  on  Examinations  reported  the  names  of  those  who 
had  successfully  passed  the  examinations  for  the  degree  of  Doctor  in 
Pharmacy,  and  also  for  those  for  the  degree  of  Pharmaceutical 
Chemist ;  a  ballot  being  taken,  they  were  declared  elected  to  receive 
the  degree. 

The  names  of  those  who  were  entitled  to  receive  prizes  were 
then  read,  and  approved,  and  the  chairman  appointed  various  mem- 
bers of  the  Board  and  Faculty  to  present  the  prizes  at  the  coming 
commencement.  Mr.  French  reported  that  the  Hon.  William  E. 
Humphrey,  of  Seattle,  Washington,  would  speak  at  the  Commence- 
ment Exercises ;  that  Rev.  Edwin  T.  Carson  would  ofifer  the  prayer, 
and  that  Rev.  David  M.  Steele  would  deliver  the  Baccalaureate 
sermon  to  the  graduating  class  in  St.  Luke's  Episcopal  Church. 

The  Committee  on  Membership  reported  favorably  on  the  ap- 
plication of  Mr.  John  R.  Rippetoe,  of  New  York  City,  for  active 
membership ;  a  ballot  being  taken,  he  was  unanimously  elected. 
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NOTES  AND  NEWS. 

Historical  jMedical  Museum  for  London. — The  ceremony  of 
opening  the  Historical  Medical  Aluseiim  organized  by  Mr.  Henry 
S.  Wellcome,  was  performed  on  June  24th  by  Dr.  Norman  iMoore, 
President  of  the  Section  on  History  of  Medicine  of  the  forthcoming 
International  Medical  Congress,  and  the  new  Institution  received 
the  benediction  of  Sir  Thomas  Barlow,  President  of  the  London 
Royal  College  of  Physicians  and  of  the  International  Medical  Con- 
gress, Sir  Erederick  Trev^es,  Sir  Rickman  Godlee,  President  of  the 
London  Royal  College  of  Surgeons,  and  Sir  Francis  Champneys, 
President  of  the  Royal  Society  of  Medicine. 

The  idea  of  forming  a  museum  illustrating  the  history  of  the 
healing  art  was  first  conceived  and  organized  by  Mr.  Wellcome 
several  years  ago,  and  a  remarkable  collection  of  rare  and  curious 
objects  of  historical  interest  connected  with  medicine,  surgery  and 
the  allied  sciences  has  now  been  brought  together  from  all  parts  of 
the  world. 

Dr.  Norman  Moore  in  the  course  of  his  opening  address  said 
the  museum  would  be  a  most  important  addition  to  the  studies  of 
the  International  Medical  Congress  and  would  deej^ly  interest  a 
great  many  of  the  7,000  medical  men  who  wxre  expected  to  attend. 
He  reviewed  the  formation  of  earlier  museums,  all  of  which  are 
relatively  recent  creations  and  usually  developments  from  libraries. 
The  museum  he  that  day  formally  declared  open  w-as  the  first  estab- 
lished in  England  to  illustrate  the  liistory  of  medicine  and  it  might 
justly  be  regarded  as  a  further  step  in  the  estalilishment  of  the 
subject  as  a  regular  study. 

In  responding  to  a  vote  of  thanks,  "Sir.  Wellcome  expressed  his 
indebtedness  for  kind  services  and  assistance  given  by  Sir  William 
Osier  and  many  other  eminent  men  and  also  institutions  whose 
names  he  mentioned.  He  regarded  the  museum  as  at  its  very 
beginning  and  intended  the  present  collection  to  form  the  nucleus 
of  a  permanent  Historical  Medical  Museum  in  London. 

It  was  his  intention  to  found  in  Londt^i  a  Bureau  of  Scientific 
Research  and  to  appoint  as  Director-in-Chief  Dr.  Andrew  Balfour, 
who  for  nearly  twelve  years  had  rendered  such  fruitful  services  as 
Director  of  the  Wellcome  Tropical  Research  Lal)oratories  at  Khar- 
toum. Sudan. 
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THE  STONE  CELLS  OF  ACONITE  ROOT. 
By  J.   L.   Stingel. 

The  writer  no  doubt  owes  an  apology  to  the  reader  for  adding 
to  the  already  abundant  literature  on  the  microscopy  of  Aconituin 
Napelliis;  though  the  subject  may  appear  practically  exhausted, 
much  can  be  learned  by  the  restudy  of  a  drug  as  it  invariably  re- 
veals many  interesting  and  frequently  valuable  information  from 
the  pharmacognostical  view  point. 

Workers- with  a  limited  amount  of  experience  are  very  apt  to 
become  confused  if  the  elements  do  not  compare  favorably  with 
those  of  an  authentic  sample  or  illustrations  found  in  various  text 
books,  etc. ;  illustrations  are  helpful  in  a  general  way,  but  entire 
dependence  should  not  be  placed  on  them ;  the  main  trouble  seems 
to  be  that  many  investigators  are  inclined  to  think  the  first  few 
elements  found  are  characteristic  (  ?),  whereas  if  a  number  of 
mounts  of  the  same  or  diflierent  samples  be  examined  it  at  once 
becomes  evident  that  the  term  is  very  misleading;  it  is  only  after  an 
extensive  and  personal  accjuaintance  with  many  samples  and  their 
differences  in  elemental  form  that  one  becomes  able  to  diagnose  a 
drug  with  any  degree  of  certainty. 

What  is  said  of  stone  cells  also  applies  to  other  elements  and 
from  their  condition,  scarcity  or  abundance  may  often  l)e  learned 
whether  or  not  the  drug  was  gathered  at  the  right  season,  and  to 
a  great  extent  judge  its  quality,  etc. 

I'our  authentic  samples  of  powdered  drug  were  used,  the  ele- 
ments usually  found  in  Aconite  were  present,  disregarding  these, 
all  elements  of  a  sclerotic  nature  were  sought  for,  examined, 
measured  and  drawn. 
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Stone  Cells  of  Aconite  Root. 


J  Am.  Jour.  Pharm. 
I    Si'ptemher,  1913. 


Except  in  a  £ew  cases  the  different  drawings  represent  the  cells 
in  the  order  of  observance ;  they  vary  greatly  in  outline,  no  single 
form  predominating;  the  roundish,  square    (?)   and  elongated  are 


Various  forms  of  stone  cells  in  Aconite  root. 


quite  prominent  and  taken  together  outnumber  all  others,  h^ig.  I, 
(f)  and  (g)  and  I'^ig.  II,  (h)  shows  a  type  occasionally  met  with, 
but  which  may  be  considered  more  of  a  curiosity  than  of  diagnostic 
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value;  cells  vary  in  length  from  51  to  391  mikrons  and  from  34 
to  102  mikrons  in  breadth,  eliminating  the  exceedingly  large  ones 
which  are  only  occasionally  met  with,  the  most  constant  dimentions 
would  average  119  mikrons  in  length  and  70  mikrons  in  breadth. 

The  cell  wall  with  an  aqueous-glycerin  solution  of  chloral 
hydrate,  freshly  mounted,  in  many  cases  showed  a  striate  or  homo- 
genous structure,  while  in  old  mounts  the  wall  was  traversed  by  a 
few  or  many  canals ;  in  some  the  fissures  were  very  prominent, 
appearing  as  if  the  cell  wall  was  composed  of  beads  or  distinct 
segments.  Fig.  III.  figure  (j).  Thickness  of  wall  from  8  to  25 
mikrons  the  average  being  from  8  to  12  mikrons. 

The  outline  of  the  lumen  in  most  of  the  samples  was  smooth 
or  slightly  irregular,  one  sample  showed  a  marked  deviation  from 
the  others,  being  deeply  ragged  and  angular.  Fig.  T\^,  figures  (h), 
(k),   (1)  and   (o). 

The  num])er  of  stone  cells,  prominence  of  lissures  and  the  out- 
line of  the  lumen  seems  to  vary  considerably  in  difl^erent  samples. 

From  the  above  illustrations  may  be  seen  that  the  elements  vary 
greatly  in  form,  in  fact  so  much  so  that  it  is  practically  impossible 
to  say  which  are  characteristic. 

While  the  writer  chose  the  stone  cells  of  Aconite  as  a  type  to 
show  the  great  diversity  in  shape  and  structure,  he  did  so  only  as 
a  means  to  introduce  the  subject  of  a  more  careful  restudy  of  plant 
elements  from  the  diagnostic  point  of  view ;  that  the  beginner 
should  not  gather  his  information  from  one  sample,  but  by  the 
careful  examination  of  many  ;  let  us  not  in  text  books  and  articles 
sacrifice  accuracy  for  briefness ;  much  rather  would  I  see  an  article 
profusely  illustrated,  allowing  the  worker  to  see  the  variations, 
than  one  or  two  characteristic  (?)  ones. 

It  is  only  after  one  is  thrown  on  his  own  resources  and  where 
accuracy  is  required  that  one  can  appreciate  the  situation. 

Lahokatory  of  P.or.wv  an'd  PIrAR.^rAC{)c;N()S^', 

Cl.KVELANl)    SciIOOI,    ()|-    I'll  ARM.XfV, 
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WHAT  IS  THE  PROPER  TLME  FOR  THE  COLLECTION 
OF   SANGUINARIA?! 

By  V.  O.  HoMERiiERG,   P.D.,  AND  G.  M.  Beringer,  Jr.,   P.n." 

The  C.S.P.  directs  that  Sanguinaria  be  collected  after  the 
death  of  the  foliage.  In  order  to  determine  if  this  were  the  proper 
time,  a  number  of  samples  of  the  rhizome  were  collected  at  various 
times  from  May — just  after  flowering — to  August— just  before  the 
leaves  began  to  die. 

The  assays  of  these,  as  given  in  the  appended  table,  show  that, 
for  maximum  alkaloidal  content,  the  time  directed  in  the  U.S. P. 
is  the  worst  that  could  possibly  be  selected.  It  will  be  noted  that 
the  alkaloidal  content  decreases  from  6.5  per  cent.,  on  ]\Iay  12th, 
to  3  per  cent.,  on  July  6th,  after  which  it  remains  practically  sta- 
tionary. The  figures  for  loss  in  weight  on  air  drying  the  fresh 
drug  show  a  steady  decrease  in  moisture  content  as  the  season 
advances. 

This  would  seem  to  indicate  that  the  alkaloidal  principles  are  not 
products  essential  to  the  nourishment  of  the  plant,  but  rather  in  the 
nature  of  waste  products  of  plant  metabolism.  Hence,  these  prin- 
ciples are  not  increased  in  amount  and  stored  up,  like  the  resins, 
gums  and  starches,  for  a  period  of  rest.  The  alkaloidal  percentage 
is,  in  fact,  reduced  by  thj  increase  of  the  latter  classes  of  substances 
and  the  consequent  decrease  in  the  amount  of  water  during  the  less 
active  period  of  plant  life. 

If  this  is  the  case  the  rhizome  and  root  drugs  which  owe  their 
activity  to  alkaloidal  constituents  should  be  collected  at  the  time 
of  greatest  plant  activity — i.e.,  about  or  immediately  after  flowering. 
That  such  is  the  case  with  Sanguinaria,  the  figures  here  given  indi- 
cate. No  doubt  similar  facts  will  be  found  to  obtain  in  the  case  of 
the  drugs  of  a  like  character.  The  subject  is  presented  as  one 
worthy  of  further  investigation.  We  believe  that  the  U.S. P.  state- 
ment regarding  the  time  of  collecting  Sanguinaria  should  be  modi- 

'  Read  at  the  Annual  Meeting  of  tlie  New  Jersey  Pharmaceutical  Asso- 
ciation, June,  1913. 
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fied,  because  it  is  not  the  time  at  which  the  commercial  drug  is 
collected,  nor  is  it  the  time  of  greatest  alkaloidal  content. 

Assay  of  Commercial  Drug. 

Sanguinaria  No.  r 3-i7  per  cent,  total  mixed  alkaloids. 

Sanguinaria  No.  2 4.05  per  cent,  total  mixed  alkaloids. 

Sanguinaria  No.  3 3-12  per  cent,  total  mixed  alkaloids. 

Assay  of  Collected  Samples  of  Sanguinaria. 

Per  cent,  total  alkaloids  Per  cent,  loss  on  air- 

Time  of  collection.  after  ai^-drying.  drying  (moisture). 

5/12/12 6.50 82.51 

5/23/12 5-55 80.75 

6/7/12 4-6o 78.75 

6/21/12 340 74-56 

7/6/12 3.00 75-05 

7/19/12 .3-95 73-26 

8/2/12 3-90 72.31 

8/29/12 3-95 70.28 


AN  ASSAY  FOR  SANGUINARIA.^ 
By  Victor  O.  Homerbekg,  P.D.,  and  George  M.  Beringer,  Jr.,  P.D." 

Often,  the  mind  of  human  science  travels  in  a  mental  maze, 
taking  its  turns  by  guess  or  luck,  blindly  ignoring  the  pointing 
finger  on  nature's  sign-post.  To  most,  if  not  all,  of  her  riddles 
nature  herself  furnishes  the  key.  The  assay  of  Sanguinaria  Cana- 
densis, and  the  problems  involved  in  the  search  for  that  assay. 
furnish  striking  proofs  of  these  two  propositions.  Few  alkaloidal 
assays  present  so  many  difficulties. 

The  strong  colors  of  the  salts  of  the  j.rincipal  alkaloids  ])rcclude 
the  use  of  any  volumetric  process,  as  no  indicator  and  no  end  reac- 
tion would  be  available  in  their  presence.  In  the  separation  of  the 
alkaloids  from  the  drug,  the  soluble  alkalies— Soda,  Potash  and 
Ammonia — precipitate  the  coloring  matter  along  wilh  the  alkaloids, 
which  coloring  matter  later  forms  troublesome  emulsions  with  the 

'  Read  at  the  Annual  Meeting  of  the  New  Jersey  Pharmaceutical  Associa- 
tion, June,  1913. 

^  The  work  embodied  in  this  paper  was  carried  out  by  Victor  O.  Homer- 
berg  and  presented  by  him  in  a  thesis,  for  his  degree,  before  the  Philadelphia 
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solvents.  Kiesclguhr  and  Kaolin  were  tried  for  removing  the 
coloring  matter,  but  were  found  to  retain  considerable  of  the  alka- 
loids. Finally,  Lime  was  found  to  liberate  the  alkaloids,  and,  at 
the  same  time  retain  the  coloring  matter. 

Many  of  the  volatile  solvents,  upon  evaporation,  leave  tlije  dis- 
solved Sanguinaria  alkaloids  decidedly  colored.  This  is  true  espe- 
cially of  Acetic  Ether  and  Chloroform,  traces  of  these  solvents  being 
apparently  decomposed,  thus  giving  enough  free  acids  to  salify 
a  portion  of  the  alkaloids.  Chloroform  is  evidently  the  best  solvent 
for  the  mixed  alkaloids,  but  cannot  be  used  upon  this  account.  The 
next  best  solvent  seems  to  be  Benzol,  but  it  takes  up  large  quantities 
of  coloring  matter.  The  only  two  solvents  free  from  this  objection 
are  lienzin  and  Ether.  Benzin,  however,  as  shown  by  La  Wall 
(Amer.  Jour.  Pharm.,  1896,  p.  305  et  seq.)  dissolves  only  a  part 
of  the  alkaloids.  Ether  dissolves  them  all,  but  is  required  to  be 
used  in  larger  amount  than  Benzol  because  of  its  weaker  solvent 
action.  The  final  solution  of  this  problem  was  the  use  of  Ether 
for  the  first  extraction,  thus  leaving  behind  practically  all  of  the 
coloring  matter,  and  the  use  of  Benzol  for  the  final  extraction, 
thus  giving  a  smaller  bulk  for  evaporation. 

The  greatest  trouble  is  met,  however,  in  trying  to  extract  the 
alkaloids  from  the  ethereal  solutions  by  means  of  acid  solutions. 
The  mineral  acids,  even  in  dilute  solutions,  precipitate  a  large  part 
of  the  alkaloids.  It  has  been  this,  no  doubt,  which  has  rendered 
most  previously  published  assays  uncertain  and  unreliable.  Almost 
in  despair  appeal  was  had  to  nature.  She  furnished  the  key  that 
solved  her  riddle.  The  alkaloids  evidently  existed  in  solution  in 
the  plant.  With  what  natural  acids  were  they  combined?  Almost 
thirty  years  ago,  L.  C.  Hopp  (Amer.  Jour.  Pharm.,  1875,  P-  ^93 
et  seq.)  demonstrated  by  simple  but  conclusive  tests  that  those  acids 
were  Citric  and  Malic  Acids.  Citric  Acid  was  the  key.  But,  the 
question  arose,  would  not  the  volatile  solvents  extract  some  of  the 
Sodium  Citrate  formed  upon  neutralization  of  the  acid  solutions 
with  Sodium  Hydroxide?  In  order  to  determine  this,  Sodium 
Citrate  was  treated,  in  separate  portions  with  Ether  and  ri'^nzol. 
Upon  evaporation  of  the  filtered  solvent  in  a  platinum  basin  no 
weighable  residue  was  left  in  the  case  of  Benzol,  and  only  a  slight 
residue  in  the  case  of  Ether.  Hence,  using  the  two  solvents  in  the 
order  finally  adopted  in  the  perfected  assay,  the  results  were  not 
vitiated  by  the  presence  of  Citrates. 
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Many  experiments  and  scores  of  unsuccessful  assays  were  neces- 
sary to  determine  the  facts  given  above.  From  them  the  following 
assay  was  evolved : 

Gradually  add  seven  cubic  centimetres  of  water  to  two  grams 
of  air-slaked  lime  contained  in  a  suitable  dish.  To  the  magma  thus 
formed,  add  two  grams  of  finely  powdered  Sanguinaria  and  incor- 
porate thoroughly.  Evaporate  on  a  water  bath  to  dryness.  Trans- 
fer the  dry  material,  after  powdering,  to  a  small  percolator,  the  ori- 
fice of  which  has  been  closed  with  a  pledget  of  paper  pulp,  moist- 
ened with  a  mixture  of  equal  volumes  of  ether  and  benzol.  Rinse 
the  dish  with  a  few  cubic  centimetres  of  the  same  ether-benzol 
mixture  and  pour  the  rinsings  upon  the  material  contained  in  the 
percolator.  Continue  the  percolation  by  the  addition  of  small  por- 
tions of  the  ether-benzol  mixture  from  time  to  time  imtil  a  drop 
of  the  percolate,  evaporated  in  a  watch  crystal  and  redissolved  by 
the  addition  of  one  drop  of  diluted  Hydrochloric  Acid,  no  longer 
gives  a  precipitate  with  Mayer's  Reagent.  Transfer  the  percolate 
to  a  separatory  funnel  and  wash  with  separate  portions  of  solution 
of  Citric  Acid  (5  per  cent,  of  25  c.c,  15  c.c.  and  10  c.c.  respec- 
tively. Continue  the  treatment  with  portions  of  5  c.c.  of  the  acid 
solution  till  one  drop  of  the  acid  solution  shows  no  precipitate  with 
Mayer's  Reagent. ••  Transfer  the  mixed  acid  solutions  to  a  separa- 
tory funnel,  add  15  c.c.  of  Benzol  and  afterwards  stifficient  Sodium 
Hydroxide  Solution  to  make  the  mixture  alkaline  to  Litmus.  Shake 
the  mixture  thoroughly.  Separate  and  filter  the  benzol  layer  into  a 
tared  beaker.  Repeat  the  operation  with  two  portions  of  10  c.c. 
each  of  benzol,  mixing  the  separated  and  filtered  benzol  solutions 
with  that  first  obtained.  Evaporate  the  mixed  solutions,  on  a 
water-bath,  to  dryness.  Cool  the  beaker  and  residue  in  a  desiccator 
and  weigh.  The  commercial  drug  at  present  assays  from  3-4  per 
cent,  total  alkaloid. 

For  assaying  the  Tincture  and  l-duidextract  take  20  c.c.  and 
2  c.c.  respectively  and  evaporate  the  Alcohol  on  a  water-bath ;  mix 
with  the  lime  magma  and  proceed  as  above. 

The  residues  given  by  this  method  are  practically  white  and 
crystalline.  Results  are  remarkably  constant  as  compared  with 
previous  assays,  the  weights  rarely  varying  more  than  .001  in 
as.saying  the  same  sample. 

'Total  extraction  of  alkaloid  is  generally  shown  by  absence  of  color  in 
the  Citric  Acid  Solution. 
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FRUITS  OF  RHUS  GLABRA  REPLACED  BY  FRUITS  OF 
RHUS  TYPHINA.* 

By  Henry  Kraemer. 

During  the  past  ten  years  the  official  fruit  of  Rhus  glabra  has 
been  replaced  to  some  extent  by  the  fruit  of  Rhus  typhina  or  the 
Staghorn  sumac.  On  several  occasions  recently  the  drug,  which 
we  have  been  purchasing  for  Rhus  glabra,  consisted  entirely  of  the 
fruits  of  Rhus  typhina.  This  replacement  of  one  drug  by  another 
would  seem  to  be  rather  common  at  present,  yet  it  may  be  not 
more  than  was  formerly  the  case.  A  careful  study  of  even  some 
of  the  official  drugs  on  the  market  shows  that  several  are  entirely 
substituted  not  only  by  more  or  less  closely  allied  species  of  the 
same  genus,  but  even  by  widely  separated  plants.  It  is  not  the 
province  of  the  pharmacognosist  to  determine  if  the  substituted 
articles  are  equal  to  those  that  are  official.  Our  task  consists  in  the 
report  of  our  findings.  We  may  however  ask  the  question,  is  it  not 
probable  that  the  reason  for  the  demand,  for  a  restricted  materia 
medica  by  certain  physicians,  is  due  to  the  fact  that  some  of  the 
drugs  which  have  been  employed  formerly  and  whose  therapeutic 
value  would  seem  to  have  been  established,  are  in  some  instances 
replaced  and  substituted  by  other  plant  products,  the  therapeutic 
value  of  which  not  infrequently  is  unknown,  and  which  in  some 
cases  are  shown  to  be  either  very  toxic  or  practically  inert. 

What  is  really  reprehensible  about  this  replacement  of  one  drug 
by  another  is  that  it  is  usually  done  without  our  knowledge  or  con- 
sent. Then  again  we  do  not  seem  to  consider  it  necessary,  except  in 
a  very  few  cases,  to  study  more  than  superficially  the  nature  and 
quality  of  crude  drugs.  These  matters  I  need  not  enlarge  upon 
at  this  time  as  they  have  been  discussed  by  me  on  several  occasions 
1)efore.'  Suffice  it  to  say  that  the  pharmacognosist  who  uses  the 
microscope  in  the  examination  of  drugs  and  makes  certain  qualita- 
tive tests  for  characteristic  constituents,  often  finds  such  a 
difi'erence  and  alteration  in  the  constituents  in  difi'erent  commer- 
cial lots  which  only  serves  to  emphasize  again  that  we  must  give 
more  attention  to  the  subject  of  identity  and  quality  of  drugs  rather 
than  less  as  is  advocated  in  certain  quarters.    We  need  only  a  few 
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more  instances  of  this  replacement  or  substitution  of  drugs  to  call 
our  attention  to  the  need  of  directing  our  efforts  so  that  the  whole 
subject  of  collecting  of  drugs,  as  well  as  their  commerce  will  be 
under  some  official  control  rendered  effective  by  the  organizations 
vitally  interested  in  securing  uniformity  and  efficiency  of  drugs. 

Fig.  I. 


•«nEH>  f  =,^3P 


Numerous  non-glandular  and  a  few  of  the  small  glandular  hairs,  covering  the  surface  of  the  fruits 
of  several  species  of  Rhus,    g,  Rhus  glabra;  t,  Rhus  typhina;  and  6,  Rhus  glabra  borealis. 

Rhus  Glarra. 

Rhus  glabra  is  usually  known  as  the  "  smooth "  or  "  scarlet 
sumac,"  in  allusion  to  the  nearly  smooth  stems  and  scarlet  fruits.  It 
is  a  rather  common  shrub  growing  in  dry  soil  in  the  l'"astern  United 
States,  extending  as  far  west  as  Arizona  and  northward  into  (\anada. 
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The  branches  and  leaves  contain  a  milky  juice.  The  leaves  are 
compound,  the  leaflets  being  sharply  serrate,  dark  green  above  and 
whitish  beneath,  and  in  the  fall  they  turn  to  a  bright  scarlet  with 
various  shades  of  crimson,  purple  and  orange.  The  flowers  are  in 
dense  terminal  i)anicles,  being  staminate  or  pistillate,  the  latter  de- 
veloping into  small  drupes,  which  are  covered  with  short  crimson 
hairs  giving  a  velvety  appearance  to  the  fruits.  The  latter  while 
fully  gjown  in  August  do  not  ripen  until  October.  Illustrations 
showing  the  panicles  of  fruits  of  Rhus  glabra  will  be  found  in  the 
second  edition  of  my  Text-book  of  Botany  and  Pharmacognosy, 
pp.  321  and  570. 

The  ripe  fruits  collected  in  October  are  official.  They  are  nearly 
globular,  ovoid  or  more  or  less  reniform,  somewhat  compressed  and 
vary  from  2.5  to  4  mm.  in  length  and  from  2  to  4  mm.  in  width. 
Externally  they  are  dark  red  and  velvety  with  short  hairs.  The 
summit  is  usually  surmounted  with  a  short  style,  and  at  the  base 
there  is  not  infrequently  seen  the  5-cleft  calyx  attached  to  a  short 
stalk  or  peduncle.  The  fruit  is  one-locular  and  one-seeded,  inodor- 
ous, but  when  fresh  with  an  odor  of  green  apples.  The  fruits  have 
an  acidulous  and  slightly  astringent  taste  due  to  the  principles  in  the 
hairs. 

The  hairs  upon  the  fruits  of  Rhus  glabra  are  of  two  kinds. 
It  is  chiefly  in  the  larger  and  those  filled  with  a  crimson,  acid  sap 
that  contain  the  valuable  constituents  of  this  drug.  These  hairs 
vary  from  more  or  less  broadly  top-shaped  or  carrot-shaped,  to 
spatulate  and  are  also  sometimes  more  or  less  narrow  elliptical 
(Fig.  I,  g).  .  They  vary  from  100  to  400  microns  in  length,  and  are 
marked  by  transverse  or  oblique  partition  walls  forming  a  3-  to 
9-celled  hair,  the  broader  hairs  having  usually  not  more  than  three 
cells.  When  viewed  under  the  microscope  the  cells  are  seen  to  hold 
a  pink  colored  or  a  dark  reddish-wine  colored  cell  sap,  and  in 
glycerin  mounts  it  is  not  unusual  to  find  one  or  more  crystals  in  the 
shape  of  small  rods.  In  among  these  hairs  are  numerous  glandular 
hairs  with  short  one-celled  stalks  and  multicellular  heads.  These 
hairs  arc  globular  or  broadly  elliptical,  vary-  from  45  to  75  microns 
in  length,  are  of  a  vellowish  or  reddish-brown  color  and  in  chloral 
hydrate  solution  there  separates  one  or  more  oily  globules  on  the 
outer  membrane. 

The  calyx  of  Rhus  glabra  shows  a  few  unccllular,  somewhat 
curved  non-glandular  hairs  from  50  to  125  microns  in  length,  each 
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being  very  sharp  pointed  and   with  very  thick  walls.     The  small 
glandular  hairs,  if  present,  are  relatively  few. 

The  stems  of  Rhus  glabra  possess  a  number  of  glandular  hairs 
with  one-  or  two-celled  stalks  and  multicellular  heads.  These  hairs 
are  from  lo  to  20  microns  in  length.  There  are  also  quite  a  number 
of  non-glandular  hairs  somewhat  resembling  those  of  the  calyx  but 
are  much  longer  (as  long  as  100  microns).  These  latter  sometimes 
have  partition  walls  near  the  base  dividing  them  into  cells. 

Rhus  Typhina. 

Rhus  typhina  is  commonly  known  as  the  "  staghorn  sumac  "  in 
allusion  to  the  soft  brown  pubescence  covering  the  twigs  and 
branches.  It  is  also  known  as  the  "  vinegar  tree  "  and  "  Virginia 
sumac."  It  may  attain  the  height  of  a  tree,  and  is  usually  found 
growing  in  uplands  in  good  soil,  occasionally  being  found  like  Rhus 
glabra  on  barren  gravelly  banks.  It  is  very  abundant  in  the  eastern 
United  States  and  apparently  sparingly  distributed  west  of  the 
Appalachian  Mountains.  It  is  by  far  more  common  at  the  present 
time  than  Rhus  glabra,  as  the  latter  is  being  destroyed  by  reason 
of  the  construction  of  dwellings  and  also  by  the  railroads  that 
control  much  of  the  land  in  which  it  formerly  grew. 

The  small  branches  of  Rhus  typhina  are  coated  with  long,  soft 
hairs  which  are  pinkish  in  the  spring  and  as  the  stems  grow  older 
the  hairs  become  bright  green,  and  finally  turn  brown  in  the  fall. 
On  the  stems  of  the  second  season  the  hairs  are  short  and  darker 
colored  and  very  characteristic.  The  leaves  and  inflorescence  show 
considerable  resemblance  to  those  of  Rhus  glabra  (Fig.  2).  The 
flowers  are  either  staminate  or  pistillate  and  occur  on  separate 
plants.  Both  Wood  ^  and  Sargent  ^  state  that  the  flowers  are 
occasionally  polygamous.  The  fruit  is  a  drupe  resembling  that  of 
Rhus  glabra  in  both  form  and  size  but  is  distinguished  by  being 
covered  with  long,  nearly  straight,  needle-like  crimson  hairs. 

It  might  be  well  at  this  point  to  consider  the  botanical  synonym 
of  Rhus  typhina.  In  the  Linnean  herbarium  there  is  preserved  a 
specimen  of  the  staghorn  sumac  in  which  the  inflorescence  is  trans- 
formed into  contorted  bracts.  This  phenomena  is  not  at  all  infre- 
quent in  this  species  and  Linneaus  in  1753  described  this  plant  as 
Datisca  hirta.  Seven  years  later  he  described  perfect  specimens 
of  the  staghorn  sumac  as  Rhus  typhina.     By  reason  of  the  law 
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of  priority  the  specific  name  hirta  should  probably  be  used  and 
yet  by  reason  of  long  established  usage  we  may  well  adhere  to  the 
name  which  has  been  most  commonly  used,  namely  Rhus  typhina. 
It  was  used  by  Asa  Gray  *  and  is  still  retained  in  Gray's  Manual 
revised  by  Robinson  and  Fernald  ■'  in  1908.  Sargent  uses  it  in  his 
Silva  of  North  America  "  and  it  is  also  adopted  by  Engler  and 
Prantl  in  their  Xaturlichen  Pflanzenfamilien.*^  While  it  is  true  that 
Britton  has  adopted  the  name  of  Rhus  hirta  (  Linne  ' )  Sudworth. 
yet  in  a  note  in  the  Bulletin  of  the  Torrey  Botanical  Club  ^  he  says: 
"  Although  hirta  is  the  oldest  specific  name  associated  with  the  plant, 
we  are  I  think  debarred  from  using  it  by  the  publication  of  Rhus 
hirta  Harv.  as  a  synonym  by  Engler  in  DC.  ]\Ionog.  Phan.  lY.  425 
(1883),  where  this  is  referred  to  Rhus  tridentata."  This  is  con- 
firmed in  Index  Kewensis  and  in  which  work  Rhus  typhina  Linne 
also  receives  precedence. 

Our  interest  in  Rhus  typhina  is  that  we  may  be  able  to  detect 
the  fruits  of  this  plant  in  commerce.  Fortunately  this  is  very  easily 
done  as  the  fruits  while  superficially  resembling  those  of  Rhus  glabra 
are  darker  and  covered  with  long  straight  hairs  giving  it  a  character- 
istic spinose  appearance.  The  hairs,  however,  are  not  indurated  and 
are  of  a  soft  downy  texture.  As  a  matter  of  fact  neither  the 
panicle  of  fruits  when  attached  to  the  plant  nor  the  separated  fruits 
in  the  drug  can  be  mistaken  for  Rhus  glabra.  The  hairs  are  long 
needle-like,  varying  from  750  to  1500  microns  in  length  (Fig.  i,  t). 
They  are  very  narrow,  gradually  tapering  and  at  the  widest  portion 
at  the  base  do  not  exceed  50  microns  in  width.  In  the  lower  portion 
they  are  sometimes  divided  by  transverse  walls.  The  color  of  the 
cell  sap  and  the  other  contents  resemble  those  of  Rhus  glabra. 
Associated  with  these  hairs  are  small  glandular  hairs  varying  from 
75  to  120  microns  in  length.  The  upj^er  or  head-portion  is  more  or 
less  globular  or  elliptical  in  outline  and  the  stalk  is  longer  than  in 
Rhus  glabra. 

The  calyx  of  Rhus  fyphiim  is  covered  with  hairs,  these  being  of 
two  types,  the  glandular  and  non-glandular.  The  stalks  of  the 
glandular  hairs  are  much  longer  than  the  head  ])ortion  and  are 
usually  made  up  of  two  superim])osed  cells.  The  non-glandular 
hairs  of  the  calyx  are  similar  to  those  found  on  the  fruits  of  the 
staghorn  sumac  and  mav  contain  a  similar  red  colored  cell  sap. 

The  hairs  on  the  stems  of  Rhus  typhiiui  resemble  those  of  the 
calyx   but   are   much   larger.      The   glandular   hairs   possess   3-   to 
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4-celled  stalks  and  nearly  globular  or  elliptical,  multicellular  heads, 
the  contents  being  of  a  pink  or  purplish-red  color.  The  non- 
glandular  hairs  are  very  long,  frequently  over  2  mm.  in  length,  more 

Fig.  2. 


Fruiting  branch  with  leaves  of  Rhus   typhina.     Reproduced  from   Saigent's  Silva   of    North 

America. 

or  less  undulate  in  outline  and  have  relatively  thicker  walls.  The 
color  of  the  cell  sa])  in  the  non-glandular  hairs  varies  with  the  age 
of  the  stems  from  which  the  sections  were  made,  they  arc  frcciucntly 
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nearly  colorless,  the  glandular  hairs  only  having  the  colored  sap 
and  these  possess  it  in  the  cells  comprising  the  upper  or  head  portion. 

Rhus  Glabra  Borealis. 

In  a  footnote  in  his  "  Silva  of  North  America,"  Sargent"  states: 
"  Individual  plants  almost  intermediate  in  character  hetween  Rhus 
typhina  and  Rhus  glabra  are  occasionally  found,  indicating  the  possi- 
bility of  natural  hybrids  between  the  two  species."  In  the  New  York 
IJotanical  Garden  Dr.  Britton  has  labeled  a  number  of  specimens, 
Rhus  glabra  borealis.  I  have  not  examined  these  plants  closely  but 
have  made  a  microscopical  study  of  the  hairs  from  several  of  the 
fruits  of  this  material.  The  hairs  are  very  characteristic  and  seem 
to  be  intermediate  between  those  of  Rhus  glabra  and  those  of  Rhus 
typhina  (Fig.  i,  b).  We  find  the  characteristic  spatulate  hairs  of 
Rhus  glabra  only  they  are  much  larger  and  as  a  whole  much  nar- 
rower, the  upper  portion  tends  to  become  obtuse  and  even  acute 
rather  than  rounded.  Again  in  certain  specimens  the  hairs  are 
very  long  and  narrow  resembling  those  of  Rhus  typhina.  In  a  gen- 
eral way  we  can  say  the  non-glandular  hairs  of  Rhus  glabra  borealis 
vary  from  elongate-spatulate  and  narrow  cylindrical  to  needle- 
shaped  and  are  from  loo  microns  to  i  mm.  in  length.  They  are 
frequently  cylindrical  at  the  base  and  needle-shaped  in  the  upper 
portion,  or  they  may  be  spatulate  in  the  upper  portion  and  cylindrical 
below,  and  again  they  will  have  a  needle-shaped  base  and  summit 
and  be  constricted  in  the  middle.  They  are  more  or  less  septate  and 
in  this  also  they  resemble  the  hairs  of  RJius  glabra.  These  hairs 
also  contain  a  pink  or  bright  crimson  cell  sap  which  in  permanency 
resemble  Rhus  glabra  rather  than  Rhus  typhina.  Associated  with 
these  non-glandular  hairs  occur  the  small,  glandular  hairs  similar  to 
those  which  have  been  referred  to  under  both  Rhus  glabra  and 
Rhus  typhina.  In  size  these  latter  seem  to  be  intermediate  with 
those  found  on  Rhus  typhina  and  Rhus  glabra.  While  these  observa- 
tions have  no  ])ractical  significance  in  the  study  of  the  drug,  as  the 
fruits  are  not  found  in  the  commercial  article,  they  will  doubtless 
prove  of  some  botanical  interest,  as  in  the  study  of  the  hairs  of  the 
two  species  and  their  varieties  we  have  a  very  simple  means  appar- 
ently of  determining  the  extent  to  which  hybridization  may  have 
taken  place. 
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Chemical  Constituents. 

In  the  course  of  this  investigation  the  question  naturally  arose 
as  to  the  relative  value  of  the  several  species  of  Rhus  with  hairy 
fruits  containing  a  crimson,  acid  cell  sap.  A  number  of  acids  have 
been  identified  and  these  include  malic  acid,  citric  acid,  gallic  acid, 
and  tannic  acid.  Some  of  these  are  free  and  may  also  be  combined 
with,  calcium  and  possibly  other  inorganic  bases.  In  order  to  get 
an  idea  of  the  relative  amounts  of  free  acid  in  these  two  species 
under  consideration,  infusions  were  made  and  these  were  titrated 
with  a  volumetric  solution  of  sodium  hydroxide.  The  method  that 
was  employed  was  the  following:  10  Gm.  of  the  commercial  fruits, 
air  dried,  were  ground  in  a  wedgewood  mortar  and  placed  in  a 
beaker  with  100  c.c.  of  distilled  water.  The  mixture  was  heated 
for  from  15  to  20  minutes  on  a  water  bath  and  filtered  through 
filter  paper,  the  portion  remaining  on  the  filter  being  washed  until 
the  filtrate  measured  200  c.c.  This  was  then  divided  into  two  por- 
tions and  titrated  with  a  sodium  hydroxide  solution,  each  c.c.  of 
which  contained  0.004749  grams  of  sodium  hydroxide.  The  infu- 
sions of  these  fruits  yield  solutions  which  are  of  a  deep  wine  color 
and  acid  to  litmus.  Upon  the  addition  of  the  alkali  the  color  is  first 
darkened,  then  changes  to  an  olive-green,  especially  when  viewed 
in  thin  layers.  If  at  this  point  phenolphthalein  is  added  and  the 
titration  carried  further  it  will  be  found  that  nearly  an  equal 
volume  of  sodium  hydroxide  solution  is  necessary  to  neutralize 
it  as  indicated  by  the  formation  of  a  red  color  of  the  solution 
due  to  the  phenolphthalein.  It  should  be  stated  that  this  end 
reaction  can  only  be  accurately  determined  when  the  solution  is 
viewed  in  thin  layers.  The  technic  in  titration  consists  essentially 
in  adding  the  alkali,  drop  by  drop  from  a  burette,  to  the  original 
infusion  of  the  l)erries  until  the  color  becomes  an  olive  green,  the 
phenoli)hthalein  is  then  added  and  the  titration  continued  until  a 
slight  reddish  tint  is  observed.  Specimens  which  were  employed 
were  fruits  which  had  been  gathered  several  years  ago  and  it  is 
likely  that  fresh  fruits  will  show  a  higher  per  cent,  of  acidity. 

The  fruits  of  Rhus  ghihra  have  been  of  interest  to  investigators 
for  a  great  many  years  and  there  are  a  number  of  jmpers  of  interest 
in  this  connection.  The  first  chemical  work  on  the  nature  of  the 
acid  sap  of  the  fruits  of  Rhus  glabra  is  that  of  I.  Cozzens  ^  in  the 
Annols  of  the  Lyccuui  of  AV?*.'  )'ork  who  reported  that  it  contained 
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malic  and  gallic  acids.  W.  P).  Rogers  ■'  later  proved  that  the  malic 
acid  was  in  the  form  of  a  calcium  salt  and  outlined  a  method  for 
obtaining  it  in  crystalline  form.  In  1853  William  J.  Watson  ^"  made 
some  quantitative  studies  on  the  fruits  of  Rhus  glabra  and  showed 
that  the  amount  of  malic  acid  and  bi-malate  of  calcium  varied  in 
the  fruits  collected  at  different  months  in  the  same  year.  Fruits  col- 
lected in  the  latter  part  of  August  contained  0.50  per  cent,  of  malic 
acid  and  7.46  per  cent,  of  bi-malate  of  lime.  Specimens  collected 
late  in  September  gave  2.75  per  cent,  of  uncombined  malic  acid 
and  3.50  per  cent,  of  bi-malate  of  lime.  He  also  determined  quali- 
tatively the  presence  of  gallic  and  tannic  acids.     H.  K.  Bowman  ^^ 


No.  Cc. 

The  percentage 

Name  of  drug 

Quantity  used 

NaOH(V.  S) 
I  cc.  =  0.004749- 

of  aoid  in  the 
fruits  in  terms  of 

NaOH 

malic  acid 

Rhus  glabra  (old  drug) 

5  grams 

48.2 

7.506 

Rhus  glabra  (old  drug) 

5  grams 

51.8 

8.067 

Rhus  glabra  (whole  fruits) 

5  grams 

43-4 

6.759 

Rhus  glabra  (whole  fruits) 

5  grams 

41.7 

6.494 

Rhus  typhina  (whole  fruits) .  . 

5  grams 

66.2 

10.309 

Rhus  typhina  (whole  fruits) .  . 

5  grams 

50.2 

7.818 

Rhus  typhina  (drug         ) 

5  grams 

72.1 

11.228 

Rhus  tj'phina  (drug         ) 

5  grams 

71.4 

11.119 

later  showed  that  the  fruits  of  Rhus  glabra  contained  1.90  per  cent. 
of  tannic  acid.  John  Stenhouse  ^'-  conducted  some  rather  interesting 
experiments  on  the  tannin  in  sumac  and  came  to  the  conclusion  that 
the  tannic  acid  in  sumac  was  related  to  that  found  in  allepo  and 
Chinese  galls.  Henry  Trimble  "  examined  all  parts  of  the  plants 
of  both  Rhus  glabra  and  Rhus  typhina  at  different  seasons  of  the 
year  and  found  that  the  berries  collected  in  September  contained 
less  tannin  than  those  collected  in  August,  i'rof.  Trimble^*  also 
reported  on  the  amount  of  tannin  found  in  the  galls  which  were 
occasionally  formed  on  Rhus  glabra.  In  an  article  on  "  The  Chemi- 
cal Study  of  the  Seed  of  Rhus  glabra,"  Frankforter  ^^  and  Martin 
have  given  some  very  interesting  results  especially  on  the  nature 
of  the  fixed  oil  found  in  the  kernel  of  the  seeds. 

In  completing  this  portion  of  the  article  there  are  a  few  refer- 
ences to  the  published  work  on  the  coloring  matter  of  Rhus  glabra 
that  might  be  mentioned.  The  first  article  in  which  mention  is  made 
of  the  nature  of  this  principle  is  that  of  Watson  '"  already  referred  to. 
He  considers  that  the  true  color  is  blue  and  that  it  is  changed  to  red 
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by  the  action  of  the  free  maHc  acid  present.  As  a  matter  of  fact 
this  is  true  practically  of  all  plant  color  substances  as  I  ^'  have  shown 
in  an  article  on  "  The  Origin  and  Nature  of  Color  in  Plants."  An 
interesting  observation  is  that  of  Palen  ^^  who  reported  that  the 
coloring  principle  in  the  leaves  of  Rhus  glabra  seemed  to  resemble 
that  in  quercitron  bark,  meaning  thereby  probably  the  bark  of  the 
black  oak  (Qncrciis  vclutina,  Lam.).  Perkin  and  Allen"'  isolated 
the  coloring  matter  in  Sicilian  sumac  (Rhus  coriaricc)  and  found 
it  to  be  identical  with  myricetin,  the  coloring  matter  of  Myrica  uagi, 
and  are  of  the  opinion  that  the  different  species  of  Rhus  do  not 
contain  either  quercetin  or  quercitrin.  It  will  thus  be  seen  that  there 
are  many  interesting  phases  of  study  of  the  several  species  of  Rhus, 
the  fruits  of  which  are  clothed  with  acid  crimson  hairs.  Some 
additional  comparative  work  in  which  the  fruits  of  Rhus  copallina 
L.  were  used,  will  be  reported  upon  later. 
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A  SIMPLE  AND  CONVENIENT  DEVICE  FOR  HANDLING 
HOT  EVAPORATING  DISHES.^ 

By  Charles  H.  La  Wall. 

The  lifting,  holding  or  transferring  a  hot  evaporating  dish  is 
frequently  very  inconvenient.  The  crucible  tongs,  although  some- 
times used,  are  not  well  adapted  for  the  purpose  of  handling  any 
but  the  smaller  dishes.  For  handling  dishes  varying  from  six  inches 
in  diameter  upward  they  are  very  risky  to  use. 

Test  tube  holders  are  even  less  well  adapted  than  crucible  tongs 
and  the  method  which  is  frequently,  or,  one  might  say,  generally 
employed,  that  of  using  a  towel  or  a  piece  of  cloth,  is  decidedly 
unsatisfactory  and  unprofessional. 

A  satisfactory  device  which  may  be  made  in  a  few  minutes  by 
anybody  who  has  a  large  cork  and  a  sharp  penknife  has  been  in 
use  by  me  for  a  long  time  with  great  success. 

Take  a  No.  lo  or  12  cork  and,  beginning  at  the  small  end,  cut  a 
slit  in  it  slightly  wider  than  the  thickness  of  the  dish  and  run- 
ning back  about  three-fourths  the  length  of  the  cork.  When  com- 
pleted this  makes  a  springy  handle  which  can  be  slipped  over  the 
side  of  the  dish  and  firmly  grasped  with  the  fingers  without  danger 
either  of  burning  them  or  contaminating  the  contents  of  the  dish. 
For  large  or  heavy  dishes,  two  of  the  improvised  handles  may  be 
used,  one  being  slipped  over  each  side  of  the  dish  when  it  is  to  be 
moved. 


THE  NATIONAL  FORMULARY  AND  PROPRIETARY 
REMEDIES.^ 

By  M.  I.  WiLBERT,  Washington,  D.  C. 

It  has  been  repeatedly  asserted  that  the  National  Formulary  is 
designed  to  be  of  value  primarily  to  those  who  would  make  prepa- 
rations in  imitation  of  popular  proi)rietary  remedies  and  individuals 
who  arc  more  or  less  directly  interested  in  the  exploitation  and 
sale  of  nostrums  have  dilated  on  the  wrongfulness  of  this  practice 
to  such  an  extent  that  many  otherwise  well  informed  physicians 

'  Read  at  the  annual  meeting  of  the  Pennsylvania  Pharmaceutical  Asso- 
ciation, June,  1913. 
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and  even  pharmacists  are  actually  convinced  that  there  is  an  ele- 
ment of  truth  in  the  assertion  that  the  National  Formulary  is  at 
best  but  a  compilation  of  formulas  for  poor  imitations  of  widely 
used,  original  and  medicinally  valuable  remedies. 

This  accusation,  while  it  sounds  formidable,  will  not  bear  care- 
ful analysis,  for  the  preparations  represented  in  the  National  For- 
mulary can  readily  be  shown  to  be :  i.  Not  imitations  in  any  sense 
of  the  word  because  the  preparations  of  which  the  N.  F.  prepara- 
tions are  said  to  be  imitations  are  themselves  not  original  and  have 
nothing  to  be  imitated  except  the  method  of  their  exploitation. 
2.  Not  indispensable  or  even  medicinally  valuable  despite  the  fact 
that  some  of  them  are  widely  used. 

That  the  National  b^ormulary  does  not  and  of  necessity  cannot 
include  formulas  for  preparations  that  are  indispensable  or  even 
particularly  valualjle  must  be  conceded  when  we  call  to  mind  the 
fact  that  the  Pharmacoptjeia  of  the  United  States  has  for  nearly  a 
century  included  formulas  and  standards  for  all  of  the  really  valu- 
able remedies  known  to  American  medicine.  The  completeness 
with  which  this  is  done  is  reflected  by  the  frequently  made  asser- 
tion that  the  Pharmacopceia  contains  an  over  abundance  of  mate- 
rial and  at  the  present  time  includes  many  articles  that  are  neither 
valuable  nor  indispensable,  while  the  number  of  really  useful 
galenicals  that  are  not  recognized  by  the  U.  S.  P.  is  indeed  small ; 
granting  that  there  are  any. 

The  National  Formulary  is  not  and  never  was  intended  to  be 
other  than  a  repository  of  formulas  for  preparations,  good,  bad  or 
indifferent  that  have  been  recognized  in  current  literature  or  are 
being  experimented  with  by  physicians  and  for  which  there  is  need 
for  establishing  a  uniform  standard  of  strength  so  as  to  avoid 
\ariable  and  possibly  untoward  results  from  the  use  of  preparations 
d ilk-ring  in  composition  or  strength  at  the  will  of  the  maker. 

'1  he  primary  and  the  only  valid  object  then,  in  including  the 
formula  f(jr  a  pre]mration  in  the  National  Formulary,  is  to  give 
that  preparation  llie  bcndit  of  any  doubt  as  to  its  possible  useful- 
ness and  by  securing  uniformity  in  composition  and  strength  for  a 
reasonable  period  of  time,  allowing  medical  practitioners  to  deter- 
mine impartially  by  experience  and  observation  the  utility  or  the 
uselessness  of  the  combination  for  the  purposes  for  which  it  was 
thought  to  be  useful. 

This  brings  up  again  the  (luestion  of  originalilv  and  tlie  accom- 
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panying  question  of  property  right  in  an  invention  or  a  discovery. 

Broadly  speaking,  there  is  no  such  thing  as  originality  and  all 
invention  or  discovery  is  at  best  but  a  new  application  of  established 
knowledge  or  a  combination  of  established  principles  in  a  way  not 
apparent  to  or  recognized  by  the  general  public. 

This  thought,  conception  or  discovery  is  and  must  of  necessity 
remain  the  property  of  the  originator  so  long  as  he  cares  to  keep 
it  to  himself  but  becomes  public  property  so  soon  as  the  originator 
communicates  it.  either  by  word  of  mouth  suggestion  or  otherwise 
to  others. 

.To  foster  the  development  of  human  knowledge  and  to  ]^romote 
progress  in  science  and  the  useful  arts  civilized  governments  have 
instituted  patent  laws  ostensibly  designed  to  establish  the  property 
rights  of  an  individual  in  an  invention  but  in  reality  used  to  serve 
as  an  incentive  to  others  to  improve  and  to  enlarge  upon  the 
progress  recorded.  The  courts,  in  this  country  at  least,  have  elab- 
orated on  this  principle  and  have  ruled  that  under  established  laws 
an  inventor  or  discoverer  has  a  right  to  the  exclusive  enjoyment  of 
his  invention  or  discovery  and  that  his  right  is  secured  to  him  for  a 
limited  but  definite  period  of  time  1)y  our  patent  laws  and  for  an 
indefinite  period  of  time  by  strict  secrecy. 

Thus  it  has  been  decreed  (Tabor  v.  Hoffman,  ti8  N.  Y.,  30-S) 
that  "  independent  of  copyright  or  letters  patent  an  inventor  or 
author  has  by  the  common  law  an  exclusive  property  in  his  inven- 
tion or  composition,  until  by  publication  it  becomes  the  property 
of  the  general  public."  Tublication  has  in  turn  been  defined  as  the 
freely  giving  or  the  selling  of  a  composition  or  an  article  to  another 
which  other  person  may  impart  his  knowledge  of  the  article  to 
others  or  further  elaborate  on  the  discovery  or  invention  and  thereby 
secure  for  himself  such  property  right  in  the  elaborated  invention 
as  may  be  available  under  the  proxision  of  existing  laws. 

Thus  in  the  same  case  quoted  above  (Tabor  v.  Hoffman,  118 
N.  Y.,  30-8)  the  New  York  Court  said:  "  If  a  valuable  medicine 
is  not  protected  by  })atent,  is  put  upon  the  market,  anyone  may,  if  he 
can  by  a  chemical  analysis  and  a  series  of  experiments,  or  by  any 
other  use  of  the  medicine  itself  aided  by  his  own  resources  only, 
discover  the  ingredients  and  their  i)ro})ortions.  1  f  lie  thus  finds 
out  the  secret  of  the  proprietor  he  may  use  it  to  any  extent  that  he 
desires  without  danger  of  interference  by  the  courts." 
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As  suggested  elsewhere  patents,  under  our  existing  patent  laws, 
are  but  a  reflection  of  the  development  of  general  knowledge  along 
any  particular  line  and  demonstrate  our  lack  of  knowledge  by  estab- 
lishing the  degree  of  originality  that  is  thought  to  be  sufficient  to 
secure  a  patent. 

Under  the  patent  laws  now  in  force  in  this  country  it  has  not 
been  possible  for  nearly  a  century  to  obtain  a  patent  on  a  formula 
for  a  mixture  of  substances  for  use  as  medicine  or  to  secure  a 
property  right  in  any  such  formula  by  any  other  means  than  abso- 
lute secrecy,  as  suggested  above. 

There  being  no  legal  basis  for  property  right  in  a  formula  or 
medicinal  preparation  consisting  of  a  simple  mixture  of  well-known 
substances,  it  may  be  held  that  the  maker  or  the  originator  of  such 
a  mixture  might  have  a  moral  right  to  the  exclusive  use  of  such  a 
formula  or  mixture,  even  after  giving  to  it  the  degree  of  publicity 
involved  in  the  sale  of  the  medicine  for  profit.  Here,  however,  the 
larger  and  broader  rights  of  the  people  as  a  whole  must  be  consid- 
ered and  the  problem  again  resolves  itself  into  a  matter  of  publica- 
tion, exploitation,  or  sale.  Under  our  common  law  practice  the 
public  has  a  right  to  assume  that  all  matters  of  general  knowledge 
are  public  property  to  be  used  or  restricted  as  the  majority  of  the 
people  think  best.  The  public  also  has  a  right  to  assume,  and  the 
experience  has  demonstrated  the  correctness  of  the  assumption,  that 
there  is  no  available  method  by  means  of  which  the  output  of  a 
secret  formula  can  be  controlled  so  that  from  the  point  of  view 
of  public  policy  the  use  of  proprietary  secret  or  semi-secret  medic- 
inal preparations  should  be  discouraged.  It  has  well  been  stated 
that  in  matters  of  medicine  the  public  should  above  all  disregard 
l)ersonal  and  financial  considerations  since  the  question  resolves 
itself  into  a  need  for  accom])lishing  the  greatest  and  most  perma- 
nent good  for  suffering  humanity.  The  jniblic  health  and  the  pro- 
tection of  the  general  welfare  of  the  public  are  first  to  be  thought 
of,  and  any  thing  that  stands  in  the  way  of  promoting  this  general 
welfare  must  be  considered  as  being  negligible  or  even  objec- 
tionable. 

To  sum  up  the  problem  it  would  appear  that,  from  any  available 
point  of  view,  the  cry  of  imitation  that  has  been  raised  against 
National  Formulary  formulas  is  unwarranted.  The  National  For- 
mulary is  U)  all  intents  and  i)urposes  a  public  work  comj)iled  anrl 


412  Proposed  Method  of  MicrosHbli}nation.[-''^:^^^^^^;^^^^ 


Pharm. 
1913. 


used  to  promote  the  best  interests  of  the  pubhc  and  to  safeguard 
the  pubHc  heahh. 

While  it  is  true  that  originally  the  National  Formulary  was 
compiled  by  an  association  of  pharmacists  to  bring  a  degree  of 
relief  to  the  followers  of  their  craft  who  were  being  oppressed  by 
commercial  conditions  that  were  evolved  largely  through  false- 
hood and  misrepresentation,  it  is  also  true  that  the  book  has  de- 
veloped to  be  and  must  continue  to  be  a  factor  in  the  elimination 
of  ignorance  and  hypocrisy  from  the  practice  of  medicine. 

Just  a  little  sober  thought  devoted  to  the  subject  will  convince 
even  the  skeptical  that  while  the  National  ]*\)rmulary  has  done  much 
to  promote  the  evolution  of  American  I'harmacy  along  profes- 
sional lines  its  direct  and  indirect  influence  in  the  way  of  estab- 
lishing the  therapeutic  uses  and  limitations  of  drugs  and  prepara- 
tions of  drugs  on  a  firm  scientific  basis  will  prove,  in  time,  to  have 
been  its  greatest  achievement. 


THE    PROPOSED    METHOD    OF    MICROSUBLIMATION 

FOR  THE  DETECTION  OF  .ESCULIN  AND  THE 

IDENTH^ICATION   OF   GELSEMIUM.^ 

By  Fr.vnk  Tutin. 

In  some  recent  "  contributions  to  applied  plant  microchemistry,'' 
O.  Tunmann  has  proposed  a  method  for  the  detection  of  ?esculin  by 
the  microsublimation,  which  he  considers  especially  adapted  for 
the  identification  of  gelsemium.'-'  It  is  stated  that  when  a  small 
quantity  of  the  ground  drug,  or  a  section  of  the  rhizome  or  root, 
is  placed  between  two  microscope  slides,  and  suitably  heated,  a 
characteristic  crystalline  sublimate  of  c-esculin  is  obtained.  The 
sublimate  is  recognized  with  the  aid  of  the  microscope  by  its  a])pear- 
ance,  crystalline  form,  and  certain  reactions.  It  is  furthermore 
stated  that  a^sculin,  wlicn  examined  by  the  micro-chemical  method, 
does  not  behave  as  it  does  under  the  conditions  of  an  ordinary 


^  A  communication  from  the  Wellcome  Chemical  Research  Laboratories, 
London,  E.C.,  and  reprinted  from  The  Plianiuiccutical  Jouniad  and  Pharma- 
cist, Fel)ruary   lo.   191 2. 

'Apoh.  Zcit.,   lyii,   26,   and    I'hanii.   J ounial  and    I'hanuacist,    igii,   87, 

849. 
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chemical  experiment.  Thus,  in  chemical  literature,  sesculin  is  stated 
to  lose  its  water  of  crystallization  at  about  130°,  to  melt  at  160°, 
and  to  decompose,  yielding  aesculetin  and  dextrose,  at  about  230°. 
Tunmann  states,  however,  that  when  examined  by  the  microsubli- 
mation  method,  a^sculin  melts  at  49-50°,  sublimes  readily  at  58-60°, 
and  may  even  be  sublimed  out  of  gelsemium  at  so  low  a  temperature 
as  40°,  no  decomposition  occurring.  The  author  finally  claims  that 
the  method  is  of  such  value  that  it  should  be  adopted  by  the  Phar- 
macopoeias as  a  test  for  the  identity  of  gelsemium. 

In  view  of  certain  facts,  however,  it  appeared  to  the  present 
author  that  the  subject  required  further  investigation.  In  the  first 
place,  the  suggestion  that  the  chemical  and  physical  properties  of  a 
compound  can  be  greatly  altered  by  the  conditions  under  which  it 
is  examined  cannot  be  entertained.  A  small  amount  of  a  compound 
will  melt  at  the  same  temperature  when  heated  between  two  micro- 
scope slides  as  when  heated  in  a  capillary  tube  in  the  ordinary 
manner,  and  it  will  not  become  more  volatile  by  being  examined 
under  a  microscope.  In  the  second  place,  gelsemium  does  not  con- 
tain any  sesculin,  and  therefore  Tunmann  cannot  have  obtained 
a  sublimate  of  this  compound  from  the  drug  in  question. 

The  fluorescent  principle  in  gelsemium  has  been  shown  to  be 
scopoletin  (sesculetin  5-methyl  ether),  and  not  sesculin.''  Sonnen- 
schein,*  whose  work  is  referred  to  by  Tunmann,  stated  that  he  iso- 
lated aesculin  from  gelsemium,  but  a  consideration  of  the  method 
employed  by  him  renders  it  evident  that  the  compound  he  obtained 
could  not  have  been  the  glucoside  in  question,  and  must  have  con- 
sisted of  scopoletin.  Thus  Sonnenschein  states  that  the  drug  was 
extracted  with  a  mixture  of  equal  ])arts  of  alcohol  and  water, 
the  extract  concentrated,  and  deprived  of  resin.  I  he  licjuid  was  then 
treated  with  basic  lead  acetate,  the  precipitate  collected,  suspended 
in  water,  and  decomposed  by  means  of  hydrogen  .sulphide,  the 
crystalline  compound  being  obtained  by  extracting  the  resulting 
liquid  with  ether.  He  also  states  that  a  further  amount  of  "  sescu- 
lin "  was  obtained  froni  the  filtrate  from  the  ])asic  lead  acetate  nrc- 
cipitate  by  extraction  with  ether,  after  the  removal  of  the  lead  by 
means  of  hydrogen  sulphide.  Not  a  trace  of  aesculin,  however, 
can  be  removed  from  its  afjucous  solution  by  extraction  with  ether, 


'Moore,  Journ.  Chem.  Soc,  1910,  97,  2223;  1911,  99,  1043. 
*  Ber.,  1876.  9.  11R2. 
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whilst  scopoletin,  on  the  other  hand,  may  readily  be  removed  by 
this  means.  Furthermore,  it  is  stated  by  Sonnenschein  that  the 
"  aesculin  "  obtained  by  him  from  gelsemium  is  identical  with  the 
"  gelseminic  acid  "  of  Wormley,^  but  the  latter  compound  has  been 
shown  by  Schmidt "  to  be  scopoletin. 

Unfortunately,  the  statement  that  ?esculin  is  present  in  gelse- 
mium now  occurs  in  several  standard  works,  such  as  Beilstein's 
"  Handbuch,"  but  these  statements  are  in  every  case  attributable 
to  the  incorrect  observation  of  Sonnenschein. 

With  consideration  of  the  above  facts  it  was  deemed  desirable 
to  ascertain  the  behavior  of  anhydrous  sesculin,  sesculetin,  scopoletin, 
and  finely  ground  gelsemium  on  heating.  Small  quantities  of  the 
materials  in  question  were  placed  in  small,  thin  glass  tubes,  the 
open  end  sealed,  and  the  substances  then  simultaneously  heated  in 
a  metal  bath,  the  temperature  of  which  was  recorded  by  a  thermome- 
ter placed  in  the  liquid.  At  140°  the  scopoletin  just  commenced 
to  sublime,  and  at  150°  a  distinctly  crystalline  sublimate  was  obtained 
from  it.  The  temperature  was  then  raised  to  170°,  at  which  point 
it  was  kept  for  several  hours.  The  scopoletin  then  sublimed  fairly 
rapidly,  yielding  almost  colorless,  well-formed  crystals.  The  gel- 
semium also  yielded  a  small  sul)limate,  which  was,  for  the  most  part, 
composed  of  crystals  of  scopoletin.  The  ?esculin  gradually  melted, 
and  darkened  somewhat,  slowly  yielding  a  slight  sublimate  of  tarry 
matter,  containing  no  crystals,  whilst  the  a?sculetin  remained  un- 
changed. The  temperature  was  then  raised  to  210°,  and  again 
maintained  constant  for  several  hours,  when  the  scopoletin  fused, 
and  sublimed  ra])idly.  A  further  sublimate  was  obtained  from  the 
gelsemium.  ])ut  was  largely  of  a  tarry  nature,  whilst  the  cxsculetin 
slowly  sul)lime(l  in  i)ale  yellow  crystals.  The  ?esculin  suffered  grad- 
ual decomposition,  giving  a  further  sublimate  of  tarry  matter,  to- 
gether with  crystals  of  ctsculetin,  the  identity  of  which  was  proved 
by  the  melting  point  (264°). 

Tt  is  thus  evident  that  the  sublimate  o1)tained  by  1\inmann  from 
gelsemium  must  have  consisted  of  scopoletin,  and  not  of  .'csculin. 
as  su])posed  by  him,  and  that  the  temperature  to  which  he  heated 
the  drug  must  have  been  at  least  100°  higher  than  he  has  stated. 

In  connection  with  these  experiments  the  melting-point  of  aesculin 


'  Amer.  Jnurn.  Pharm..  1870,  42,  i. 
'Arch.  Pliarni..  i8()X,  236,  236. 
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has  been  redetermined.  It  has  been  found  that  the  glucoside  in 
question  does  not  melt  at  so  low  a  temperature  as  i6o°,  unless  it 
has  become  partially  decomposed  by  very  slow  or  prolonged  heating. 
When  heated  fairly  rapidly,  in  the  ordinary  manner,  fusion  occurs 
at  200-202°. 

The  observations  recorded  in  this  note  readily  explain  why 
it  was  that  Tunmann  failed  to  obtain  any  satisfactory  sublimate 
from  the  bark  of  Aisculus  hippocastanum,  which  is  known  to  con- 
tain a  fairly  abundant  amount  of  sesculin,  but  which,  so  far  as 
known,  is  devoid  of  scopoletin. 

The  detection  of  scopoletin  in  gelsemium  may,  however,  prove 
to  be  a  valuable  means  of  distinguishing  this  drug  from  others  of  a 
similar  appearance,  such  as  that  derived  from  Gelsemium  clegans, 
Benth..  but  it  is  doubt fu}  whether  the  sublimation  method  is  the 
most  convenient  one.  If  0.5  gramme  of  ground  gelsemium  be 
heated  in  a  test  tube  with  chloroform,  the  mixture  filtered,  and  the 
filtrate  shaken  with  water  to  which  a  few  drops  of  dilute  ammonia 
have  been  added,  the  aqueous  layer,  on  separation,  will  be  found 
to  show  a  distinct,  blue  fluorescence,  thus  indicating  the  presence  of 
scopoletin. 


A  COUNSEL  OF  PERFECTION :  A  PLAN  FOR  AN  AUTO- 
MATIC COLLECTION  AND  DISTRIBUTION  OF  A 
STATE  TAX  FOR  HIGHER  EDUCATION.^ 

By  J.    G.    ROSENGARTEN. 

The  example  of  the  western  state  universities  suggests  a  similar 
organization  for  other  states.  Here  in  Pennsylvania  the  Univer- 
sity, dating  from  1740,  when  under  the  in.spiration  of  Whitefield, 
the  plan  of  a  school  was  first  mooted,  has  outgrown  its  modest 
endowments.  Biennially  it  goes  to  the  legislature  to  ask  help  to  carry 
on  its  work.  In  the  interval  it  appeals  to  its  alumni  and  friends 
for  help  to  meet  its  pressing  needs,  higher  salaries,  a  larger  teaching 
force,  and  more  buildings  and  appliances  for  its  multifarious  edu- 
cational needs. 

What  is  true  of  the  University  of  Pennsylvania  is  true  of  all 

^  Read  at  the  Annual  Meeting  of  the  American  Philosophical  Society, 
April  17,  1913,  and  reprinted  from  the  Proceedings  of  the  Society,  52,  1913, 
pp.  243-256. 
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other  universities  and  colleges  of  Pennsylvania,  and  of  the  East  and 
South,  and  no  matter  how  large  their  endowments  and  income,  each 
and  all  require  more  money  to  keep  pace  with  the  growing  expenses 
of  higher  education  in  the  modern  university. 

It  needs  no  apolog}^  to  broach  the  matter  here,  for  Franklin 
founded  both  the  American  Philosophical  Society  and  the  Univer- 
sity of  Pennsylvania.  In  fact  after  the  Revolution  the  charter  of 
his  College  of  Philadelphia  was  taken  away,  and  a  Charter  given  to 
the  University  of  the  State  of  Pennsylvania,  and  the  constitution 
affirmed  the  duty  of  the  state  to  help  it.  Later  the  charter  of  the 
college  was  restored,  and  still  later  the  college  and  the  university 
were  united  in  the  University  of  Pennsylvania,  and  it  has  grown 
to  its  present  great  estate  under  that  charter  and  that  name. 

From  time  to  time  the  state  has  aided  it,  and  private  munificence 
has  enabled  it  to  provide  the  splendid  buildings  in  which  it  is  now 
housed,  with  College  and  Law  and  Medical  Departments,  and  to 
maintain  in  Towne  Engineering  School,  and  the  Wharton  School 
of  Finance  and  Economy,  and  the  Zoological  and  Dental  and  \'eter- 
inary  Schools,  and  a  long  list  of  endowed  Professorships  and  Fel- 
lowships and  Scholarships  and  prizes.  With  all  these,  and  the  other 
resources  of  the  university,  there  is  still  an  annual  deficit  which 
must  be  met.  To  do  so  would  require  an  additional  endowment 
sufficient  to  provide  an  income  of  half  a  million  dollars  to  meet  the 
needs  of  the  university.  How  to  provide  this  is  a  question  that  taxes 
the  university  authorities  and  exacts  time,  thought  and  anxiety  of 
provost,  trustees,  faculty  and  alumni,  when  they  ought  to  be  free  to 
give  attention  to  the  work  of  instruction  and  to  raising  the  standard 
of  education  in  all  its  departments. 

Illinois,  Indiana,  Iowa,  ^lontana,  Wisconsin,  are  among  the 
western  states  which  have  state  universities.  In  their  state  consti- 
tutions provision  is  made  for  an  automatic  assignment  of  a  small 
part  of  the  state  taxes  for  their  support.  Thus  all  appeal  to  the 
state  legislature  for  support  is  made  unnecessary.  In  Wisconsin, 
and  in  many  other  universities,  colleges,  etc.,  the  LInited  States 
Land  Grant  is  made  part  of  the  endowment  of  the  state  university, 
and  for  agricultural  and  technical  schools.  Iowa  has  recently  put 
all  its  educational  institutions  under  a  single  governing  board.  All 
the  western  universities  have  out  of  the  increasing  wealth  and  reve- 
nues of  their  states  provided  incomes  growing  in  proportion  to  their 
needs,  and  their  activities  keep  pace  with  them.     L^niversity  exten- 
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sion  lectures  carry  their  teachers  to  every  part  of  their  state,  and 
every  branch  of  education  is  fostered  under' inteUigent  guidance, 
with  university  men  spreading  the  influence  for  higher  and  better 
education. 

A  constitutional  convention  is  soon  to  be  called  in  F^ennsylvania. 
There  a  plan  should  be  formulated,  submitted  and  discussed  for  a 
reorganization  that  may  strengthen  institutions  of  higher  education 
in  Pennsylvania.  The  plan  and  method  of  securing  automatically 
a  portion  of  the  state  revenue  for  the  purpose  of  education  are  now 
in  force  in  twenty-one  states,  so  that  there  is  little  novelty  in  the 
idea,  for  it  has  been  in  practical  operation  in  all  of  them,  with  vari- 
ous differences,  and  yet  almost  uniformly  successful  results.  Only 
recently,  in  acknowledging  a  paper  on  German  Universities,  that 
Nestor  of  both  American  and  German  universities,  the  Hon.  Andrew 
D.  White,  of  Cornell,  wrote : 

"  It  is  doing  a  duty  to  the  country  to'  call  attention  to  the  evils  caused 
by  the  scattering  of  resources  among  so  large  a  numl^er  of  institutions  bear- 
ing the  name  of  '  University.' 

"  The  worst  affliction  of  our  whole  existing  system  is  the  fact  that  such 
a  multitude  of  institutions  which  ought  to  be  called  '  Colleges  '  are  pretending 
to  do  University  work,  while  they  are  in  no  condition  to  do  the  duties  worthy 
of  that  name. 

"  What  the  country  needs  is  a  concentration  upon  a  smaller  number  of 
Universities,  with  a  large  number, — no  matter  how  large  indeed, — discharg- 
ing a  function  akin  to  that  of  the  '  Gymnasia '  in  Germany,  which  might  very 
honorably  be  called  '  Colleges.'  An  example  of  a  better  practice  may  be 
found  in  some  parts  of  New  England,  where  institutions,  some  of  which 
were  up  to  a  recent  time  called  '  Universities,'  have  become  frankly  '  Col- 
leges.' 

"We  are  about  to  have  Universities  which  will  give  us  high  rank 
throughout  the  World,  and  among  them  especially  tiie  State  Universities  of 
the  West,  as  well  as  some  that  have  been  established  upon  large  foundations 
in  the  eastern  part  of  O'Ur  country. 

"  As  to  the  Western  State  Universities,  tlicir  progress  is  simply  amaz- 
ing. Tliere  has  been  developed  an  honorable  pride  in  tiiem  l)y  their  respective 
states,  and  this  has  been  deepened  by  a  very  honorable  rivalry  between 
sundry  commonwealths,  as  for  example  Michigan,  Wisconsin,  and  Minnesota, 
which  has  resulted  in  a  magnificent  fruitage. 

"  While  the  standard  of  scholarship  is  kept  deplorably  low  in  some  of 
the  smaller  Universities,  it  has  been  steadily  rising  in  many  of  the  better 
endowed  institutions.  The  increase  of  lectures  by  distinguished  foreign  pro- 
fessors at  various  American  Universities  of  the  better  sort,  will  be  productive 
of  great  good.  Cornell,  for  example,  is  al)out  to  have  an  extended  course 
of  lectures  on   American   History,   liy   a   renowned   Oxford    Professor   upon 
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the  Goldwin  Smith  Foundation.  Who  would  not  gladly  exchange  our  scat- 
tered flock  of  Universities  and  Colleges,  running  up  into  the  hundreds,  for 
the  twenty-two  Universities  of  Germany  ?  " 

There  too  the  important  cities  of  Hamlnirg  and  Frankfurt  are 
about  to  coordinate  all  their  existing  institutions  of  science,  art  and 
literature,  into  great  metropolitan  universities,  retaining  all  the  use- 
ful elements  of  successful  and  thorough  education  and  training,  and 
elevating  the  standard  of  work. 

Against  the  twenty- four  universities,  and  nine  technical  schools, 
of  Germany,  the  last  report  of  the  Commissioner  of  Education  of 
the  United  States  reported  nearly  five  hundred  universities  and 
colleges  for  men,  and  one  hundred  and  thirty  for  women,  and  over 
one  hundred  and  fifty  technical  schools,  nearly  one  hundred  law 
schools,  and  proportionately  numerous  medical,  dental,  pharmaceu- 
tical, and  other  allied  special  schools.  With  this  enormous  dis- 
parity in  numbers,  it  is  easy  to  see  why  the  German  schools  and 
universities  do  their  work  thoroughly  and  well. 

The  state  regulations  and  examinations  for  the  bar  and  for 
medicine  and  various  other  professions  and  employments,  show  the 
need  felt  for  something  more  than  the  diploma  of  university,  college 
or  technical  school. 

A  state  universitv,  representing,  in  its  government,  all  the  insti- 
tutions of  instruction  in  education,  in  all  its  varieties,  general  and 
technical,  would  give  strength  to  each  and  all  of  the  schools  affiliated 
with  it,  and  its  degrees,  awarded  on  their  recommendation,  would 
be  greatly  enhanced  in  value. 

The  first  stej)  in  Pennsyhania  would  be  to  take  advantage  of 
the  i:)ro})osed  constitutional  convention,  and  introduce  into  the  new 
state  constitution. 

First. — Pro\isions  for  an  automatic  ai)proi)riation  of  part  of 
the  revenue  of  the  state,  to  higher  education,  to  l)e  distributed  in 
the  maintenance  of  a  University  of  the  State  of  Pennsylvania,  and 
allied  colleges  and  technical  schools,  thus  going  back  to  the  wise 
provision  of  the  Constitution  of  1779. 

Second. — Legislative  jjower  to  strengthen  and  increase  the 
{)Ower  of  the  College  and  University  Council,  with  the  Governor, 
the  Superintendent  of  Public  Instruction,  the  Attorney  General, 
State  Officers,  ex-officio,  and  the  i)residents  of  the  University  of 
Pennsylvania,   Pittsburgh,   Lehigh,    Bucknell,   and   of    Washington, 


Am.  Jour.  Pfiarrn.  )  ^     CoUHSel    of    PerfeCtiOH.  4I9 

September,  191.3.    j  '  ' 

Jefferson,  State,  Franklin  &  Marshall  and  other  colleges  and  other 
institutions,  the  members. 

Third. — To  give  that  board  power  to  distribute  the  state  educa- 
tional fund  among  the  state  universities,  colleges,  technical  schools 
and  other  institutions  of  learning,  science  and  art,  on  such  terms 
as  to  numbers  of  teachers  and  students,  standards,  and  other  con- 
ditions as  may  be  prescribed  by  the  college  and  university  council. 

Fourth. — To  make  all  universities,  colleges,  technical  schools  and 
institutions  for  higher  education,  branches  of  the  university  of  the 
state,  retaining  their  names,  organization,  endowments,  etc.,  but 
requiring  annual  returns  of  all  the  details  of  numbers,  income,  work, 
etc.,  on  a  uniform  basis,  with  provision  for  inspection,  audit,  exam- 
ination, so  thorough  that  the  highest  standard  of  efficiency  may  be 
secured  and  maintained,  under  the  penalty  of  losing  any  clairti'  to 
the  income  from  the  state  education  fund;  the  council  to  have  the 
right  and  privilege  of  approving  and  recommending  the  degrees  in 
course  conferred  by  the  university  and  other  universities  and  col- 
leges of  the  state,  with  power  to  revoke  or  modify  charters  of  any 
affiliated  institution  for  cause. 

Fifth. — The  college  and  university  council  to  have  power  to  con- 
solidate existing  institutions  working  in  one  district  or  multiplying 
the  work  that  could  be  better  done  by  one  strong  institution,  thus 
giving  to  the  state  one  or  more  medical,  legal,  technical  or  other 
schools,  in  lieu  of  an  unnecessarily  large  number  of  small  schools, 
weakened  by  competition,  lessening  standards,  and  not  really  serv- 
ing the  state,  owing  to  insufficient  means  and  inefficient  methods. 

Sixth. — Uniting  with  the  state  university,  libraries,  university 
extension  work,  scientific  and  art  and  technical  schools  and 
museums,  in  such  a  way  that  all  unnecessary  duplication  may  be 
{)revented,  and  higher  education  ensured  through  uniform  grants 
form  the  state  educational  fund. 

Seventh. — The  college  and  university  council  to  have  the  inspec- 
tion of  the  normal  schools,  in  such  a  way  as  to  unite  in  close 
sequence  the  methods  of  education,  from  the  public  and  ])rivate 
schools,  the  normal  schools,  etc.,  through  the  colleges  and  technical 
schools  and  up  to  the  university. 

Twenty  states  have  made  provision  in  their  constitutions  for 
automatic  collection  and  distribution  of  a  small  part  of  the  revenue 
of  the  State  to  aid  in  the  work  of  education  of  its  people,  and  Penn- 
sylvania should  make  similar  provision  in  its  new  constitution.      It 
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would  increase  the  efficiency  of  its  institutions  of  learning,  relieve 
the  legislature  of  a  task  which  is  no  part  of  its  proper  duty,  free 
the  trustees  and  officers  and  faculties  of  our  universities  and  colleges 
from  the  necessity  of  going  to  the  legislature  and  the  governor  of 
the  commonwealth,  give  them  a  right  to  a  j)art  of  the  state  revenue 
thus  set  apart  for  education,  elevate  the  standards  and  enhance 
their  efficiency,  by  allying  them  with  the  University  of  the  State 
of  Pennsylvania,  and  give  their  degrees  a  position  recognized 
through  the  state  and  beyond  it. 

This  may  be  a  counsel  of  perfection,  but  none  the  less  well 
worth  discussion  and  careful  consideration  by  the  x\merican  Philo- 
sophical Society,  true  to  its  purpose  of  promoting  useful  knowledge. 
What  can  be  more  useful  than  to  know  how  best  to  bring  to  bear 
on  education  the  means  and  methods  of  securing  that  which  is  best 
fitted  to  prepare  men  and  wotnen  to  be  good  citizens,  to  teach  them 
all  that  is  necessary,  to  secure  them  the  best  schools  for  every  pro- 
fession and  occupation,  and  to  reform  existing  institutions  of 
learning,  so  that  they  may  do  the  greatest  good  to  the  largest 
number  ? 

Make  the  state  supply  from  its  plethoric  treasury,  the  money 
required  for  higher  education,  as  it  does  for  secondary  and  elemen- 
tary schools,  and  then  the  distribution  may  be  safely  put  into  the 
hands  of  the  state's  college  and  university  council,  composed  of 
state  officers  and  the  representatives  of  the  universities  and  col- 
leges and  technical  schools.  Among  them  will  be  found  men  who 
will  see  that  the  state's  money  is  well  spent,  with  a  proper  dis- 
tribution between  buildings  and  maintenance,  salaries  and  expenses 
incidental  to  instruction. 

The  state  will  supply  through  its  ex-officio  members  and  its 
trained  inspectors  due  protection  against  undue  expenditure  of  any 
kind. 

The  state  college  and  university  council  may  properly  insist  that 
wherever  money  is  given  for  any  special  i)urpose,  it  shall  be  enough 
to  provide  for  future  maintenance,  and  not  be,  as  it  too  often  is  the 
case  to-day,  a  burden  on  income.  There  are  plenty  of  reforms 
incidental  to  a  reorganization  of  our  institutions  of  learning,  that 
will  need  the  careful  consideration  of  the  state  college  and  univer- 
sity council.  A  few  years  will  serve  to  show  how  unnecessary  dupli- 
cation of  work  can  be  prevented,  how  neighboring  colleges  can  be 
united    into    one    strong    college,    how    technical    and    professional 
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schools  can  be  strengthened  by  reducing  their  number,  and  increas- 
ing their  efficiency,  how  an  exchange  of  professors  may  be  syste- 
matized to  the  advantage  of  teachers  and  students,  and  how  the 
standard  of  education  may  be  raised. 

Much  will  be  done  by  the  teachers  themselves,  and  there  can  be 
no  better  inspiration  to  improve  methods  than  to  draw  from  the 
great  body  of  men  trained  in  the  work  of  education,  the  results  of 
their  experience.  Of  course  there  will  be  impracticable  suggestions 
and  unworkable  plans  proposed,  but  those  will  all  be  submitted  to  the 
trained  and  experienced  members  of  the  State  college  and  university 
council,  and  after  full  discussion,  their  judgment  will  choose  the 
good  and  reject  the  bad.  Plans  and  methods  of  teaching  will  be 
entrusted  to  experienced  teachers,  and  the  profession  will  rise  in 
dignity  and  importance,  as  the  work  shows  the  good  results  of  their 
experience,  knowledge  and  ability.  All  this  and  much  else  can  be 
accomplished  if  the  new  constitution  of  Pennsylvania  makes  the 
business  of  education  a  matter  of  state  support  and  state  govern- 
ment. 

Andrew  D.  White,  that  Nestor  of  Higher  Education  in  this 
country,  first  president  of  Cornell  University,  and  always  its  in- 
spiration, read  a  paper  on  "  Advanced  Education,"  before  the  Na- 
tional Education  Association  at  Detroit,  in  1874.  Urgent  arguments 
are  brought  forward  for  a  reorganization  of  American  universities 
and  colleges  and  technical  schools  as  part  of  the  work  of  the  state. 
Dr.  White  urges  the  necessity  of  careful  public  provision  by  the 
people  for  their  own  system  of  advanced  instruction  as  the  only 
republican  and  democratic  method.  Public  provision,  he  said,  is 
alone  worthy  of  our  dignity  as  citizens.  It  will  stimulate  private 
gifts  and  free  them  from  the  dogmas  of  living  donors  and  dead 
testators.  The  nucleus  of  Cornell  University  was  the  national  land 
grant,  which  has  been  supplemented  by  an  increasing  flow  of  private 
gifts  to  the  endowment. 

The  state  of  Michigan  made  the  national  land  grant  the  founda- 
tion of  its  great  university,  and  has  added  to  it  from  time  to  time 
with  the  best  results.  It  has  thus  strengthened  the  whole  system  of 
public  education  throughout  the  state.  The  national  grant  and  the 
state  grant  together  have  thus  been  united  to  make  a  great  univer- 
sity, and  provide  the  endowment  of  advanced  instruction,  and  to 
coordinate  education  from  the  primary  school  to  the  highest  tech- 
nical and  scientific  and  classical  and  collegiate  and  professional 
training". 
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Such  an  example  and  that  of  twenty  other  States  all  point  to 
the  best  way  of  meeting  the  general  demand  for  a  more  regular 
and  thorough  public  provision  for  advanced  education,  not  through 
appeals  to  legislatures,  to  be  subject  to  all  the  risks  of  overtaxed 
public  bodies,  but  by  a  constitutional  provision  for  a  fixed,  though 
small,  percentage  of  the  income  of  the  State  to  be  set  apart  for 
higher  education  and  for  all  branches  of  education  that  ought  to  be 
maintained  at  the  public  expense,  to  be  expended  through  the  college 
and  university  council,  made  up  of  state  officials  and  representa- 
tives of  universities  and  colleges  and  institutions  of  advanced  scien- 
tific and  technical  education.  Established  by  law  in  1895,  it  only 
needs  increased  power  to  do  its  best  work. 

Well  directed  public  bounty,  as  President  White  says,  stimulates 
private  bounty.  Generous  men  and  women,  seeing  that  the  cur- 
rent needs  of  such  institutions  were  provided  by  state  revenue, 
would  gladly  give  freely  and  largely  for  such  special  additions  as 
may  appeal  to  them.  The  alumni  of  universities  will  find  new  in- 
spiration for  their  activity  in  giving,  advising,  and  encouraging  the 
growth  and  prosperity  and  advancement  of  their  alma  mater. 
Thus,  nation,  state,  alumni  and  individual  grants  and  gifts  would 
be  united  to  strengthen  state  institutions  and  enable  them  to  give 
the  highest  literary,  scientific  and  industrial  instruction. 

The  same  trend  of  educated  opinion  is  found  in  other  publications 
of  the  highest  authority.  In  the  44th  annual  report  of  the  Smith- 
sonian Institute,  that  for  1889,  Professor  Herbert  B.  Adams's  paper 
on  the  state  and  higher  education  gives  the  strongest  facts  and 
arguments  in  support  of  state  aid.  He  points  out  that  in  colonial 
days  Maryland  began  her  educational  history  by  paying  a  tobacco 
tax  for  the  support  of  William  and  Mary  College  in  Virginia.  \'er- 
mont  appropriated  a  township  of  land  for  Dartmouth  College  in 
New  Hampshire.  New  Haven  sent  corn  to  the  support  of  Harvard. 
In  later  times  Michigan  gave  to  the  university  one-twentieth  of  a 
mill  tax  on  every  dollar  of  taxable  property;  Wisconsin  one-eighth 
of  a  mill;  Nebraska  three-eighths  of  a  mill;  California  one-tenth  of 
a  mill ;  and  now  the  same  rule  holds  in  so  many  states  that  it  may  be 
described  as  the  normal  basis  for  state  aid  to  higher  education. 

In  the  proceedings  of  the  National  Education  Association  there 
are  abundant  evidences  that  the  leading  and  recognized  authorities 
on  education  in  this  country  take  the  same  view. 

In  the  report  for  1900,  President  Swain,  then  of  Indiana  Univer- 
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sity,  now  of  Swarthmore,  gave  a  sketch  of  the  history  of  the  pro- 
motion of  higher  education  by  the  state  from  early  times  until  the 
present.  He  gives  forty-five  as  the  number  of  colleges  and  univer- 
sities supported  by  the  state,  and  points  to  seven  representative 
state  universities — California,  Illinois,  Kansas,  Michigan,  Minne- 
sota, Nebraska,  Wisconsin. 

President  Beardshear  of  Iowa  State  College  of  Agriculture, 
said  there  were  64  colleges  or  departments  inaugurated  by  the  x*\ct 
of  Congress  of  1862,  making  land  grants  for  the  establishment  of 
schools  for  mechanical  and  agricultural  instruction. 

Again  at  the  National  Education  Association  meeting  of  July, 
1901,  President  Jesse  of  the  State  University  of  Wisconsin,  read  a 
paper  on  the  ''  Function  of  the  State  University."  He  points  out 
the  opportunities  for  collaboration  with  state  boards,  bureaus  and 
commissions,  with  a  view  to  serious  study  of  social  and  economic 
conditions. 

To-day  and  in  and  by  our  own  university  much  is  done  for  the 
state  and  the  city,  but  as  a  matter  of  grace;  make  it  the  university 
of  the  state,  and  state  and  city  would  ask  for  help  as  a  matter  of 
right.  Social  and  economical  and  legal  problems  would  be  attacked 
and  solved.  By  cooperation  with  boards  of  education  and  state  and 
local  superintendents,  the  university  would  help  to  build  up  schools, 
from  primary  to  normal,  by  trained  inspectors,  skilled  examiners, 
lecturers,  practical  teachers.  Colleges  and  higher  technical  schools 
should  be  brought  into  union  with  the  university,  all  working 
towards  the  common  end  and  aim,  the  best  education  of  the  largest 
number. 

The  university  of  the  state  should  be  in  close  touch  with  all  the 
state  boards,  bureaus  and  commissions,  the  geological  sur\'ey,  the 
bureaus  of  health,  education,  forestry,  mines,  industries,  all  the 
innumerable  functions  and  activities  of  the  state.  The  university 
should  help  in  the  {jreparation  of  laws  governing  taxation,  every 
day  growing  more  comj)lex,  and  in  every  form  of  economic  instruc- 
tion, for  the  benefit  of  the  state  in  its  legislation,  and  of  the  i)lain 
people.  In  Pennsylvania,  mining,  metallurgy,  manufacturing,  for- 
estry, light,  heat  and  power,  are  among  the  living  issues  that  require 
sound  legislation  and  to  prepare  it  should  be  one  of  the  functions  of 
the  university  of  the  state. 

The  United  States  Bureau  of  Education  publishes  anmially  a 
Bulletin  of  Statistics  of  State  Universities.    These  include  a  direc- 
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tory  of  state  universities  and  other  state-aided  institutions  of  higher 
education,  noting  specially  those  endowed  by  the  federal  govern- 
ment under  the  Morrill  Land  Cirant  Acts.  These  numbered  87, 
besides  16  agricultural  and  mechanical  colleges  for  colored  students, 
in  the  list  for  the  year  ended  June  30,  191 2.  There  are  tables  show- 
ing the  teaching  force,  the  student  enrollment,  the  property  and  in- 
come of  the  87  state  universities  and  state-aided  institutions. 

State  universities  and  state-aided  institutions  of  higher  education 
included  in  this  list,  corrected  by  figures  of  Professor  Maphis' 
Report,  are  as  follows : 

Income  from 
MillTa.x. 

Arizona 3/5  of  a  mill  32,000 

California    22.5/100  of  a  mill  750,000 

Colorado    3/5  of  a  mill  223,000 

Illinois    3  mills 

Indiana     1/ 10  of  a  mill  I73,D0'.5 

Iowa    1/8  of  a  mill 

Kentucky  1/2  of  a  mill  47,ooo 

Michigan    J    3/8  of  a  mill  650,000 

(    i/io  of  a  mill  173,000 

Minnesota  23/100  of  a  mill  260,000 

Nebraska   i  mill  tax  rate  41 1 ,000 

Nevada 1/2  mill  tax  rate 

New  Mexico 65/100  mill  tax  rate 

North  Dakota \   '^5  mill  tax  rate 

(  33/100  mill  tax  rate 

if  17/2000  mill  tax  rate  ~)  92,000 

J    107/2000  mill  tax  rate  540.000    -  366,000 
(    17/2000  mill  tax  rate  )  88,000 

Texas    .- 1-3/4  P-  c.  gross  revenue  of  state 

Utah   7-94  p.  c.  of  4-1/2  mills  on  the  dollar 

Utah    18.04  p.  c.  of  4-1/2  mills  on  the  dollar 

Wisconsin   3/8  mill  tax  rate  ()64,ooo 

Wyoming 1/2  mill  tax  rate  24,000 

President  James  of  Illinois  State  University,  says  the  Legislature 
of  Illinois  at  its  last  .session  (1912)  passed  a  law  providing  that  a 
tax  of  one  mill  for  every  dollar  of  assessed  valuation  should  be 
levied  for  the  support  of  the  university.  This  will  give  about  two 
and  a  quarter  million  dollars  per  year,  available  July  i,  1913.  Owing 
to  the  provision  in  the  constitution  of  Illinois  that  the  legislature 
may  not  make  a])propriations  for  longer  than  two  years,  the  legis- 
lature must  aj)propriate  at  each  session  the  money  represented  by 
this  mill  tax  and  labeled  for  the  support  of  the  University  of 
Illinois. 
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Michigan  and  Wisconsin  provide  for  the  levying  of  a  certain 
so-called  mill  tax,  three-eighths  or  four-fifths  of  a  mill,  the  pro- 
ceeds of  which  are  turned  over  to  the  board  of  trustees  of  the 
beneficiary  institution. 

The  statistics  of  state  universities  and  other  institutions  of 
higher  education  partially  supported  by  the  state  for  the  year  ended 
June  30,  1912  (Bulletin,  1912,  No.  33),  give  a  great  many  details, 
among  them  a  table  of  property  and  income  of  state  universities 
and  other  state-aided  institutions,  showing  that  there  were  paid — 

By  the  United 
By  the  State.  States. 

To  the  University  of  California   1,124,506  80,000 

To  the  University  of  Indiana    1,918,900  79.938 

To  the  University  of  Minnesota   2,314,713  80,000 

To  the  University  of  Missouri    610,093  76,875 

To  the  University  of  Nebraska  651,318  80,000 

To  the  University  of  Cornell   478,000  72,000 

(    Miami  University  ^ 

Ohio    ^    Ohio  University                 > 1,131,778  50,000 

(^    Ohio  State  University    j 

To  the  University  of  Wisconsin  1,552,398  80,000 

The  same  table  gives  the  receipts  from  the  mill  tax  and  other 
sources  of  some  of  the  states,  as  follows: 

Colorado   (4  institutions)     ^ 406,053 

Indiana      (2  institutions)     259,504 

Iowa           (3  institutions)     407,200 

Michigan   (2  institutions)     932,867 

Minnesota    689,521 

Nebraska    374,163 

Ohio           (2  institutions) 480,828 

South   Carolina    • 114,113 

Utah    150,000 

Wisconsin    ; 1,103,029 

Wyoming    84,000 

The  same  table  gives  among  the  many  private  benefactions  to 
those  state-aided  universities : 

California   566,000 

Nevada    1 50,000 

Cornell    1,307,111 

The  records  of  these  87  .state-aided  institutions  confirm  the  belief 
that  pri\ate  benefactions  will  continue  to  supplement   in  generous 
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measure   the   state-aided   institutions  just   as   these   show   by  their 
resuhs  that  they  are  entitled  to  individual  as  well  as  state  help. 
Pennsylvania  expended  in  19 12  for — 

Department  expenses  $4,972,538.34 

Expense  of  government   5,390,798.00 

Commissions   ■ 407,900.00 

State  institutions  3-3+2,348.33 

Penitentiaries  and  reformatories   544,378.69 

Semi-state   institutions    685,750.00 

Educational   8,737,600.00 

Hospitals    2,683,650.00 

Homes  and  other  charitable  institutions 368,300.00 

Miscellaneous    1,059,500.00 

$28,192,763.36 

If  the  appropriations  for  education  were  made  by  the  college 
and  university  council  and  those  for  forestry,  mining,  etc.,  by  boards 
or  commissions  on  which  were  the  best  experts  from  the  universi- 
ties and  colleges  and  technical  schools  and  museums,  men  of  scien- 
tific attainments,  the  result  would  be  economy  in  cost  and  increased 
efficiency. 

It  ought  not  to  be  difficult  to  fix  a  mill  tax  for  higher  education 
and  to  devise  a  plan  by  which  it  should  be  automatically  collected 
and  set  apart  and  distributed  by  the  college  and  university  council 
in  such  a  way  as  to  do  the  greatest  good  to  the  greatest  numbers, 
and  at  the  same  time  invite  a  continuance  and  increase  of  the 
individual  munificence  so  characteristic  of  Pennsylvania. 

A  bill  was  presented  to  the  Legislature  of  Pennsylvania  in  March 
for  an  automatic  distribution  of  the  aid  which  the  state  accords  to 
hospitals  and  charitable  institutions ;  if  passed,  it  would  eliminate  the 
methods  characteristic  of  the  distribution  of  state  funds  by  the 
legislature  for  purely  public  charities. 

Another  bill  ])rovides  for  a  charities  bureau  in  the  Department 
of  the  Auditor  General  to  carry  on  the  duties  imposed  on  the  Audi- 
tor General  and  the  State  P>oard  of  Charities. 

The  purpose  of  these  bills  is  to  make  automatic  distribution  of 
state  revenue  to  and  among  hospitals  and  charities  doing  the  work 
for  the  people  of  the  state,  on  the  basis  of  services  rendered,  and  a 
method  of  full  returns  of  recei])ls  and  expenditures,  with  power  by 
inspection  to  correct  extravagance,  and  to  compel  economy  in  ex- 
penses of  maintenance,  and  to  prevent  unnecessary  duplication  of 
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institutions,  but  to  require  of  them  steady  improvement  and  con- 
stant advance  in  methods  and  results. 

The  growing  interest  and  general  demand  for  the  mill  tax  for 
the  support  of  higher  education  are  shown  in  recent  reports,  that 
for  Virginia  by  Professor  Charles  D.  Maphis,  of  the  University  of 
Virginia;  that  for  Texas  by  Professor  Arthur  Lefevre,  of  the  Uni- 
versity of  Texas ;  and  that  for  Ohio  by  President  Alston  Ellis,  of 
Ohio  University.  That  for  Virginia  is  the  report  made  by  a  com- 
mission to  devise  a  systematic  method  to  meet  the  demands  of  higher 
educational  institutions,  to  prevent  educational  duplication  and 
consequent  financial  waste,  and  to  devise  stable  and  systematic 
methods  for  the  maintenance,  management  and  expansion  of  these 
institutions.  The  report  recommends  for  Virginia  one  medical 
school,  one  polytechnic  school,  and  one  university,  and  a  permanent 
education  commission  with  power  to  cooperate  with  the  governing 
bodies  of  all  institutions  of  higher  education  in  \'irginia  through 
representatives. 

Professor  Maphis  has  collected  and  printed  the  opinions  of 
representatives  of  the  universities  of  California,  Wisconsin,  North 
Dakota,  Minnesota,  Kentucky,  Michigan,  Iowa,  Illinois,  and  of  the 
experts  of  the  Carnegie  Institute  for  the  Advancement  of  Education, 
of  New  York,  and  of  the  Bureau  of  Education  of  Washington. 

Based  on  these  and  other  evidence,  Virginia  is  advised  to  adopt 
a  mill  tax  for  higher  education  and  with  and  through  it  to  reor- 
ganize its  institutions  of  higher  education  so  that  they  may  grow 
with  the  growth  of  the  state  and  with  its  income  and  make  return 
in  increased  work  for  the  state  and  its  people. 

In  the  college  and  university  council  of  Pennsylvania  the  state 
has  a  capital  piece  of  machinery  for  the  distribution  of  the  proceeds 
of  a  state  mill  tax  for  higher  education.  In  that  council  there  are 
the  representatives  of  the  state,  the  governor,  the  attorney  general, 
and  the  superintendent  of  public  instruction,  and  of  the  universities, 
Pennsylvania,  Pittsburgh,  Lehigh  and  Bucknell,  and  of  the  colleges, 
Washington-Jefiferson,  State,  Franklin  &  Marshall,  and  an  eminent 
citizen  representing  the  Catholic  institutions  of  higher  education. 
With  such  men  that  council  could  be  safely  entrusted  with  power 
to  make  a  distribution  of  any  sum  raised  by  a  mill  tax.  so  that  it  can 
be  distributed  to  the  greatest  advantage  of  all  the  institutions  of 
higher  education  in  Pennsylvania. 

The  last  report  of  the  Superintendent  of  Education  gives  a  list 
of    six   universities,    twenty-nine   colleges,    four   law   schools,    four 
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dental  schools,  three  pharmacy  schools,  thirteen  normal  schools  and 
seven  technical  schools  in  Pennsylvania. 

The  state  has  created  many  examining  boards  for  law,  medi- 
cine, pharmacy,  dentistry,  veterinary  candidates,  osteopathy, 
accountants,  and  boards  for  the  geological  and  topographic  sur- 
vey, vaccination,  health,  mining,  etc.,  and  all  of  them  might  well 
be  affiliated  with  the  college  and  university  council,  which  could 
designate  university  and  college  experts  to  carry  on  the  work. 


BOOK  REVIEWS. 

Elementary  Chemistry  with  special  Reference  to  the  Chem- 
istry of  Medicinal  Substances.  By  H.  M.  Gordin,  Professor  of 
Chemistry  in  the  Schools  of  Pharmacy  and  Dentistry  of  North- 
western University.  Vol.  i.  Inorganic  Chemistry-  Chicago: 
Medico-Dental   Publishing  Company.     $3.00. 

There  are  so  many  books  treating  of  the  principles  of  chem- 
istry, that  when  a  new  one  is  brought  upon  the  Editor's  table,  he 
is  very  apt  to  put  off  the  consideration  of  it  until  it  is  finally  buried 
out  of  sight.  A  book  by  Professor  Gordin  is  not  apt  to  be  thus 
treated,  as  he  is  well  known  as  a  painstaking  investigator  and  suc- 
cessful teacher.  We  are  very  glad  that  he  has  let  .some  of  his 
researches  rest  for  the  moment  in  order  to  write  a  text-book  upon  a 
subject  which  he  could  illuminate  so  well. 

"  So  far  as  we  know,  this  book  is  the  only  one  in  which  every 
reaction  underlying  the  tests  of  purity  and  identity  of  medicinal 
chemicals,  particularly  those  of  the  United  States  Pharmacopoeia 
and  National  Formulary,  is  adequately  explained  and  illustrated  by 
chemical  equations.  To  mention  only  a  few  of  the  many  pharma- 
copoeial  reactions  that  ought  to  be  under.stood  by  those  interested 
in  medicinal  chemicals  and  that  are  not  treated  in  the  usual  text- 
books, we  may  refer,  to  the  reaction  of  hydrobn^nic  acid  with  copper 
sulfate  and  sulfuric  acid,  the  testing  of  zinc  bromide  for  chlorides, 
the  reaction  of  mercuric  iodide  with  milk  sugar,  the  reaction  of 
sodium  thiosulfate  with  ferric  chloride,  the  testing  of  alum  for  free 
sulfuric  acid,  and  the  reactions  involving  Gutzeit's  test.  Dobell's 
solution,  Clemens'  solution,  sodium  ])erborate,  collargol.  pyrozone. 
silver  organosole.  and  numerous  other  substances  handled  by  the 
pharmacist  and  physician  are  not  even  mentioned  in  .lxx)ks  that  are 
supposed  to  be  written  especially  for  the  healing  professions. 
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"  An  examination  of  the  very  complete  index  will  show  that  the 
book  contains  a  wealth  of  information  condensed  into  a  compara- 
tively small  bulk,  and  the  information  is  exact  and  reliable.  By  the 
use  of  type  of  two  sizes  it  was  possible  to  separate  the  elementary 
matter  which  is  suitable  for  the  beginner  from  the  more  advanced 
information  desired  by  the  man  behind  the  dispensing"  counter.'' 

In  geaieral  style  the  arrangement  of  the  matter  reminds  one  of 
the  foreign  text-books  of  which  Richter's  may  be  considered  to  be 
a  type.  The  treatment  of  the  subject  resembles  that  of  Bloxham's 
work  on  "  Inorganic  and  Organic  Chemistry,"  and  which  the  re- 
viewer has  always  regarded  among  the  most  valuable  of  the  books 
treating  of  the  underlying  principles  in  chemistry.  Gordin's  work, 
however,  has  an  individuality  of  its  own  and  may  be  recommended 
to  all  teachers  and  students  in  pharmacy,  medicine  and  dentistry. 

Pharmacy,  Theoretical  and  Practical.  A  Text-book  Treat- 
ing of  the  General  Principles  of  Theoretical  and  Practical  Phar- 
macy. By  Oscar  Oldberg,  Dean  Emeritus,  Northwestern  Univer- 
sity School  of  Pharmacy.     Chicago :    George  D.  Oglesby. 

This  is  the  last  book  written  by  Professor  Oldberg,  whose  de- 
mise in  February  of  this  year  (see  this  Journal,  pp.  272-275)  was 
the  cause  of  profound  sorrow  not  only  among  his  former  students 
and  associates  at  Northwestern  University  but  among  his  colleagues 
and  friends  throughout  the  pharmaceutical  world.  Professor  Old- 
berg understood  students  and  saw  the  subjects  w^hich  he  taught 
from  their  point  of  view.  He  had  an  unusually  happy  faculty  of 
knowing  how  to  begin  a  subject,  to  develop  it,  and  to  keep  at  it  until 
the  student  saw  every  part  clearly  and  was  not  confused  when  he 
had  finished  with  it.  It  is  by  reason  of  this  gift  as  a  teacher  that 
he  will  continue  to  live  through  his  text-1x)oks  even  when  his 
students  and  colleagues  have  gone.  Pic  was  capable  of  digesting 
what  he  read,  to  sift  the  useful  from  that  which  was' unimportant 
and  to  present  his  knowledge  in  an  original  manner  and  as  a  finished 
product.  This  is  well  illustrated  in  his  text-lx)ok  on  Pharmacy,  the 
subject  of  this  review.  We  find  fundamental  subjects,  like  the  fol- 
lowing, considered  in  distinct  chapters :  The  Brussels  Conference ; 
General  plans  of  construction  of  Pharmacopoeias ;  Dififerences  in 
purpose  of  U.  S.  Pharmacopreia  and  National  Formularv ;  Prin- 
ciples of  Selection  of  Pharmacoixeial  Medicines,  Nostrums  in 
Pharmacopceias,  etc.  lender  the  "  Mathematics  of  Pharmacy  "  we 
find  it  stated  "  In  the  absence  of  national  laws  defining  the  exact 
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meaning  of  the  units  of  length,  weight  and  volume  employed  in  the 
United  States,  several  individual  states  undertook  to  define  their 
respective  values.  The  State  of  New  York  passed  a  law  declaring 
that  within  its  borders  a  gallon  shall  be  '  the  volume  of  lo  pounds 
of  water  at  40°  C.  in  vacuo  " — a  gallon  never  before  heard  of  and 
one  that  has  never  been  used.  Until  that  law  shall  have  been 
repealed  the  use  of  any  other  gallon  is  illegal  in  that  State  and  a 
gallon  conforming  to  that  law  is  illegal  in  all  other  states  and  vio- 
lates the  interstate  commerce  and  revenue  laws  in  all  states,  New 
York  included."  With  an  unusual  breadth  of  mind  Professor  Old- 
berg  has  brought  into  a  single  volume  an  unusual  amount  of  val- 
uable information  which  is  not  only  valuable  but  interesting. 

All  of  the  various  processes  employed  in  practical  pharmacy  and 
the  principles  underlying  i)harmaceutical  manipulations  of  all  kinds, 
are  treated  most  minutely  and  extensively.  This  work  will  con- 
tinue to  stand  as  a  monument  to  him  who  may  well  rank  among 
the  greatest  of  teachers  in  pharmacy  that  this  country  has  produced. 

A  Critical  Revision  of  the  Genus  Eucalyptus.  By  J.  H. 
Maiden  (Government  Botanist  of  New  South  Wales  and  Director 
of  the  Botanic  Gardens,  Sydney).  Vol.11.  Part  7.  Part  XM I  of 
the  complete  work.     (With  four  plates). 

In  this  part  the  following  species  of  Eucalyptus  are  described, 
togeth.er  with  their  synonyms,  distribution,  and  affinities: 
Eucalyptus  sahnonophloia;  E.  Icptopoda:  E.  squamosa;  E.  Old- 
feildii;  E.  orbifolia  and  E.  pyriforinis.  The  illustrations  accompa- 
nving  this  monograph  are  excellent  and  the  work  is  being  conducted 
with  the  same  degree  of  thoroughness  which  has  characterized  the 
portion  already  published. 

Photomick()(;rapiis  of  Spikochetae,  Entamkhae,  Plasmo- 
dia, Trypanosomes,  Lelshmania.  Negri  Bodies,  and  Parasitic 
Helminths.  Office  of  the  Surgeon  (General,  War  Department, 
Washington,  D.  C.,  191 3. 

Bulletin,  No.  i  contains  re])roductions  of  a  valuable  collection 
of  photomicrographs  which  will  be  of  very  great  help  in  the  study 
and  diagnosis  of  these  parasites.  The  text  not  only  describes  the 
methods  used  in  the  preparation  of  the  specimens  shown,  but  gives 
ample  directions,  clear  enough  to  be  followed  by  every  officer  of 
the  Medical  Corps,  for  the  preparation  of  similar  specimens.  The 
greater  number  of  the  negatives  are  the  work  of  the  late  Dr. 
William  M.  (irav,  of  the  Armv  Medical   Museum,  while  the  text 


Am    Jour.  Pharm.  I  Book    RcviciVS.  431 

is  the  work  of  Capt.  Charles  F.  Craig,  assistant  curator,  Army 
Medical  Museum ;  Capt.  Henry  J.  Nichols,  Medical  Corps,  instruc- 
tor. Army  Medical  School,  and  Major  F.  F.  Russell,  Medical  Corps, 
Curator,  Army  Medical  Museum. 

Papers  by  The  Officers  of  The  Medical  Corps,  U.  S.  Army, 
read  before  the  Fifteenth  International  Congress  on  Hygiene  and 
Demography,  Washington,  D.  C,  September,  19 12, 

This  is  Bulletin  No.  2  and  is  published  for  the  instruction  of 
medical  officers  of  the  army.  It  includes  some  eighteen  very  valu- 
able papers  which  were  read  at  the  Intrnational  Congress  on 
Hygiene  and  Demography,  a  report  of  which  was  given  in  this 
Journal,  November,  1912,  by  Mr.  Wilbert. 

Annales  du  Musee  Colonial  De  Marseille,  fondees  en  1893 
per  M.  le  professor  Dr.  Fdouard  Heckel,  et  publics  sous  sa  direc- 
tion.   Marseille  Musee  Colonial  5,  Rue  Noailles,  5,  1912. 

Volume  10  (1912)  of  this  valuable  publication  contains  a  num- 
ber of  papers  of  very  great  interest,  among  which  the  following  may 
be  mentioned  "  The  Sapotace?e  of  the  Group  Syderoxylinese,"  by 
Marcel  Dubard ;  "  Edible  Plants  of  The  French  Congo,"  by  M. 
Baudon ;  "  Analyses  of  Some  Samples  of  Edible  Earth  of  The 
French  Colonies,"  by  Docteurs  Aloy  et  Bourdin ;  "  Anatomical 
Studies  of  Several  Species  of  Kalanchoe  of  Madagascar,"  by  MM. 
F.  Jadin  et  A.  Juillet ;  "  New  Contributions  to  the  Flora  of  Bourail, 
being  the  fifteenth  contribution  to  the  flora  of  New  Caledonia,"  by 
M.  H.  Guillaumin ;  "  Anatomical  and  Morphological  Studies  of 
Pelea  Madagascarica,"  by  M.  A.  Juillet ;  "  New  Observations  of  the 
Plants  of  New  Caledonia,"  by  M.  Edouard  Hekel ;  "  The  Bananas, 
The  Exploitation,  Commerce,  Culture,  and  A  Systematic  Study  of 
the  Genus  Musa,"  by  M.  E.  de  Wildeman. 

It  is  a^ matter  of  great  regret  to  the  editor  that  he  cannot  give 
an  abstract  even  of  these  valuable  papers  as  they  are  all  rich  in 
information  and  important  contributions  to  the  several  subjects 
mentioned. 

Annales  du  Musee  Colonial  De  Marseille,  fondees  en  1893 
par  M.  le  ])rofessor  Dr.  Edouard  Heckel,  et  publics  sous  sa  direc- 
tion.   Marseille  Musee  Colonial  5,  Rue  Noailles,  5,  1911. 

Volume  9  contains  seven  monographs  of  equal  interest  and  value 
as  those  already  mentioned  as  eminating  from  the  Colonial  Museum 
of  Marseilles.  They  are  as  follows :  "  Contribution  to  the  Study  of 
the  Structure  of  the  Fruit  and  Seed  of  the  Clusiace.-e,"  by  M.  H. 
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Jacob  de  Cordemoy ;  "  Morphological  and  Anatomical  Researches  on 
the  Seeds  of  Ravenala,"  by  M.  E.  Decrock ;  "  Upon  a  new  Pitto- 
sporum  of  New  Caledonia,"  by  M.  Marcel  Dubard;  "  Contribution 
to  The  Flora  of  Bourail  (New  Caledonia),"  by  M.  A.  Guillaumin : 
"  Catalogue  of  the  Phanerograms  of  New  Caledonia  and  its  Depend- 
acies,"  by  M.  A.  Guillaumin ;  "  Upon  Sarcocaulon  Patersonii  Eckl 
et  Zeyh.,  from  the  view  ix)int  of  the  anatomy  and  the  natural  resin 
of  the  bark,"  by  M.  Louis  Planchon;  "  Upon  Erythrophlcnm  densi- 
fiorum   (Elm.)    Merr.,"  by  M.  Louis   Planchon. 

Notes  sur  La  Medecine  Et  La  Botanique  Des  Ancien 
Mexicains,  par  A.  Gerste  S.  J.  Deuxime  Edition,  Rome,  Imprimerie 
Polyglotte  Vaticane,  1910. 

A  work  of  very  great  historical  antl  literary  interest  dealing  with 
the  pre-Columbian  medicines,  magical  medicines  including  amu- 
lettes,  the  ancient  poetical  literature,  the  influence  of  civilization 
upon  the  medicine  of  Mexico,  etc. 

Provincial  Hospital  Pharmacopceias,  comprising  the  For- 
mulas for  Medicinal  Preparations  Used  in  Twenty-five  Hospitals 
and  Infirmaries  in  Great  Britain.  Published  at  the  offices  of  "  The 
Chemist  and  Druggist,"  42  Cannon  Street,  London,  E.  C.  Australia, 
Adelaide,  Melbourne  and  Sydeny.     1913. 

This  book  is  published  in  conformity  to  "  The  Chemist's  Dic- 
tionary of  Synonyms  "  and  the  "  Chemist's  Dictionary  of  Medical 
Terms  "  published  by  the  "  Chemist  and  Druggist  "  and  with  which 
many  of  our  readers  are  doul>tless  familiar.  The  present  volume 
contains  formulas  for  medicinal  preparations  used  in  twenty-five 
hospitals  and  infirmaries  in  Great  Britain  outside  of  London.  The 
formulas  are  in  a  condensed  form  and  will  prove  to  be  of  very 
great  service  to  pharmacists  and  physicians  in  the  Ignited  States 
since  it  includes  excellent  examples  of  up-to-date  pharmacy  and 
prescribing. 

"The  Spatul.v  Ink  Form  11. akn',  Recipes  and  Directions  for 
Making  all  Kinds  of  Inks  for  all  Purposes,"  by  Dr.  J.  II.  Oyster. 
The  Spatula  Publishing  Co.,  Boston.  Mass. 

The  compiler  of  this  book  has  been  collecting  formulas  for  the 
past  thirty-five  years  and  presents  a  very  complete  list  of  ink  for- 
mulas for  every  practical  pur])ose.  In  fact  jiractically  all  known 
recipes  for  inks  will  be  found  in  this  volume.  The  opening  chapter 
is  devoted  to  "  the  Art  of  Making  Ink."     This  is  followed  by  for- 
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mulas  and  directions  for  making  inks  and  writing  fluids  of  all  kinds 
and  colors.  Much  other  cognate  information  is  also  given.  Some  of 
the  subjects  treated  are :  How  to  make  ink  permanent,  to  freshen 
old  writing,  preservation  of  inks,  to  restore  faded  writing,  ink  pow- 
ders and  tablets,  invisible  and  sympathetic  inks,  ink  erasers,  blotting 
paper,  inks  for  rubber  stamps  and  hectographs,  typewriter  ribbons, 
inks  to  write  on  celluloid,  glass,  porcelain,  show  cards,  photographs, 
sacks,  wood,  steel,  tin,  zinc,  etc.,  respectively ;  sheep  marking  ink, 
shoemaker's  ink,  printing  inks,  pencils  to  write  on  glass  and  metals, 
etc.,  etc. 

E.  Merck's  Annual  Report  of  Recent  Advances  in  Phar- 
maceutical Chemistry  and  Therapeutics.  Vol.  XXV,  E. 
Merck  Chemical  Works,  Darmstadt,  191 2. 

Those  of  us  who  have  used  these  "  Annual  Reports  of  Merck  " 
have  come  to  rely  upon  them  for  the  well  digested  information  and 
succinct  summaries  they  contain  of  recent  discoveries  in  the  field  of 
pharmaco-therapy.  The  Reports  deal  not  only  with  substances 
eminating  only  from  the  Merck  Chemical  house,  but  all  the  newer 
preparations  and  drugs  that  have  a  scientific  basis  for  their  intro- 
duction into  medicine.  The  editor's  view  of  the  value  of  this  work 
is  best  shown  probably  by  the  fact  that  we  republished  in  its  en- 
tirety in  the  January  issue  of  this  Journal  the  article  on  the  "  Digi- 
talis Glucocides  and  Allied  Drugs  "  taken  from  this  volume.  This 
is  the  clearest  and  best  presentation  of  this  subject  that  we  have 
ever  seen  and  well  illustrates  the  broad  spirit  that  dominates  E. 
Merck  &  Co.  in  issuing  this  publication. 

Report  of  Lehn  and  Fink's  Analytical  Department  for 
1910-1912.     Issued  by  Lehn  and  Fink,  New  York,  January,  1913. 

This  report  contains  a  great  deal  of  analytical  data  on  the 
examination  of  nearly  ,i  hundred  different  substances.  We  are 
very  fortunate  in  having  this  information  in  a  form  that  is  available 
for  reference  and  wc  hope  that  it  may  be  possible  for  us  to  publish 
from  time  to  time  some  of  the  results  incorporated  in  this  volume. 
This  has  already  been  done  in  the  case  of  "  Haarlem  oil  "  in  our 
June  issue. 

Semi-Annual  Report  on  Essential  Oils,  Sy.nthetic  Per- 
fumes, Etc.  Published  by  Schimmel  &  Co.  (Fritzsche  Brothers), 
Miltitz,  near  Leipzig,  London,  New  York,  April,  1913. 

Essential  oils  whether  viewed  from  the  scientific  or  commercial 
point  of  view  are  among  the  most  interesting  of  ])lant  constituents. 
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We  cannot  expect  to  keep  up  with  the  scientific  developments  let 
alone  the  manifold  applications  to  which  they  are  constantly  being 
applied  by  merely  attempting  to  read  the  more  or  less  isolated  pub- 
lications in  the  literature.  Then,  too,  it  is  exceedingly  diflficult 
for  the  average  student  to  distinguish  the  information  published  and 
which  is  genuine  from  that  which  is  false.  During  these  many  years 
we  have  come  to  rely  upon  the  Semi-Annual  Reports  of  Schimmel 
&  Co.,  and  w^e  look  forward  each  spring  and  fall  to  these  publica- 
tions. 

The  present  volume  contains  as  a  frontispiece  an  excellent  por- 
trait of  Mr.  Carl  Brucker,  who  was  the  senior  resident  partner  of 
tlie  firm  of  Fritzsche  Brothers  of  New  York.  Air.  Brucker  played  a 
large  part  in  the  development  of  this  firm's  business  in  the  United 
States.  He  was  a  man  of  sterling  character,  untiring  industry  and 
his  genial  disposition  endeared  him  to  all  who  had  any  relations 
W'ith  him. 

Collected  Papers  from  the  Research  Laboratory  of  Parke, 
Davjs  and  Co.,  Detroit,  Mich.     Reprints,  Vol.  i,  1913. 

In  this  volume  we  have  a  collection  of  some  thirty  articles  rep- 
resenting the  research  work  which  has  emanated  from  the  Reasearch 
Laboratory  of  Parke,  Davis  and  Company.  The  articles  are  by 
different  members  of  the  staff  and  have  been  published  in  the  dif- 
ferent medical,  pharmaceutical  and  health  publications  of  Europe 
and  the  Unite.l  States.  They  cover  a  wide  range  of  subjects  ex- 
tending from  the  histological  study  of  drugs  to  bio-chemical  studies 
of  all  kinds.  In  this  form  the  papers  are  conveniently  arranged 
for  reference  and  it  is  to  be  hoped  that  'the  present  plan  will  be 
continued  in  the  future. 

Prockedincs  of  FiKsr  Annual  Meetinc,  of  National  Asso- 
ciation OF  Manufacturers  of  Medicinal  Products.  Held  at 
the  Waldorf-Astoria  Hotel,  February  6  and  7,  1912-1913. 

The  National  Association  of  Manufacturers  of  Medicinal  Prod- 
ucts was  formed  to  maintain  high  standards  in  the  manufacturing 
and  marketing  of  medicinal  products ;  to  insure  to  individual  mem- 
bers the  just  and  proper  reward  of  initiative,  discovery  and  inven- 
tion ;  to  prevent  fraudulent  practices  in  the  drug  trade;  to  encourage 
the  lawful  enforcement  of  sound  drug  legislation,  and  effect  the 
official  observance  of  the  fundamental  law  of  the  land  ;  to  prevent 
the  subversion  of  the  law  to  factional  purposes;  to  amicably  adjust 
differences;  to  advance  unif(Trm  and   just  drug  legislation:  and  in 
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other  lawful  ways  to  promote  the  welfare  of  and  fraternity  among 
those  engaged  in  the  manufacture  of  therapeutic  agents  for  the  use 
of  the  medical  and  allied  professions. 

This  association  has  it  within  its  power  to  wield  a  beneficient 
influence  in  all  that  pertains  to  the  control,  supply  and  sale  of 
medicinal  products.  We  doubt  not  but  that  the  association  has  in 
mind  the  opportunities  and  responsibilities  of  such  an  organiza- 
tion of  representative  manufacturers.  It  would  seem  that  if  this 
Association  had  done  nothing  more  since  its  organization  than  to 
invite  Dr.  Carl  L.  Alsberg,  Chief  of  the  Bureau  of  Chemistry,  U.  S. 
Department  of  Agriculture,  to  address  the  members  and  for  Dr. 
Alsberg  to  accept  the  invitation  that  the  organization  would  have 
been  well  worth  while.  It  was  an  unusual  opportunity  for  Dr.  Als- 
berg and  his  address  which  is  printed  in  the  Proceedings  has  done 
much  to  assure  manufacturers  and  others  that  he  has  a  through 
comprehension  of  the  situation  and  that  he  will  meet  the  questions 
as  they  arise  with  just  and  decisive  action. 

The  present  officers  of  the  Association  are:  President,  Frank 
G.  Ryan,  of  Parke,  Davis  &  Co.,  Detroit;  Vice-President,  Adolph 
G.  Rosengarten,  of  Powers-Weightman-Rosengarten  Co.,  Philadel- 
phia ;  Treasurer,  Henry  C.  Lovis,  of  Seabury  &  Johnson,  New  York  ; 
Secretary,  Charles  M.  Woodruff,  of  Detroit. 

Starving  America.  By  Alfred  W.  McCann,  *Member  of  Vigi- 
lance Committee,  the  Associated  Advertising  Clubs  of  America. 
F.  M.  Barton,  Publisher,  Cleveland  and  New  York.  i2mo.,  270 
pp.,  $2.00. 

The  signs  of  a  popular  awakening  upon  the  subject  of  the  food 
we  eat  are  to  be  found  in  the  increasing  number  of  magazine  articles 
and  books  about  it  written  by  authors  who  possess  the  ability  to 
present  scientific  matters  in  a  form  intelligible  to  everybody. 

In  the  book  called  "  Starving  America,"  Mr.  McCann,  who 
wields  a  "  pen  with  a  punch,''  places  the  subject  of  the  mineral 
matter  in  the  food  we  eat  in  a  position  of  great  importance,  where 
it  properly  belongs. 

Mr.  McCann  has  long  been  connected  with  the  food  industries 
along  the  lines  of  manufacturing,  advertising  and  selling,  and  he 
combines  with  this  practical  knowledge  a  comprehension  of  scientific 
facts  which  makes  his  writings  instructive  as  well  as  entertaining 
to  the  reader.  Some  of  the  chapter  headings  selected  at  random 
will  give  a  better  insight  into  the  character  of  the  book  than  any 
long  drawn  out  review  which  might  take  the  place  of  reading  the 
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book  for  some  people:  "  Fifteen  Million  Defective  Children;  What 
the  Minerals  Do;  Ferments;  Minerals  Lost  or  Changed;  White 
Bread  Starvation ;  Polished  Rice ;  Other  Nations  Alarmed ;  Candy, 
Ice  Creams  and  Other  Foods ;  Food  Adulterations ;  Food  Preserva- 
tives ;  Labels  that  Mislead ;  The  Poison  Squad ;  Keeping  Foods ; 
What  to  Feed  the  Child ;  Food  Experiments  in  Schools ;  An  Ideal 
Restaurant;  For  Physicians  Only." 

Mr.  McCann's  information  regarding  many  phases  of  the  sub- 
ject is  obtained  from  the  official  reports  on  food  inspection  in  a 
number  of  States.  The  book  is  entertainingly  and  conxincingly 
written  and   should  be   read  by  manufacturer,  advertiser,  chemist 

and  consumer  alike.  ,-,  ^^    ^     ,_ 

Ch.\rles  H.  La\\  .\ll. 

Health  and  Longevciy  through  Rational  Diet.  By  Dr. 
Arnold  Lorand,  Physician  to  the  Baths,  Carlsbad,  Austria.  Royal 
Octavo,  416  pp.,  $2.50.     F.  A.  Davis  Co.,  Philadelphia. 

Many  books  have  been  written  upon  the  subject  of  dietetics  by 
cranks  and  faddists  but  few  are  known  which  combine  such  a 
thorough  grasp  of  the  subject  with  such  an  interesting  manner  of 
treating  it  as  is  seen  in  this  work,  the  introduction  to  which  has 
been  written  by  Dr.  \Tctor  C.  Vaughan,  who  personally  endorses 
the  book  in  its  important  points  and  especially  as  regards  its  free- 
dom from  fads.  "In  the  preface  Dr.  Lorand  says :  "  Probably  but 
very  few  physicians  have  so  frequently  an  opportunity  to  observe 
the  harmful  consequences  of  a  faulty  mode  of  nourishment  as  one 
who  is  practicing  as  a  Carlsbad  Bath  Physician.  It  is  a  surprising 
fact  that  even  scholars  well  versed  in  a  variety  of  subjects  often 
display  the  veriest  ignorance  or  show  the  greatest  carelessness 
precisely  in  respect  to  what  and  the  maimer  in  which  they  eat. 
Others  again  fall  into  the  opposite  error — those,  for  example,  who 
studiously  avoid  all  foods  containing  even  a  trace  of  uric  acid 
forming  constituents,  lest  an  excess  of  such  substances  prove  in- 
jurious, and  meanwhile  overlook  the  fact  that  in  addition  to  such 
uric  acid  producing  components  these  foods  contain  many  other 
important  substances,  e.g.,  certain  nutritive  salts,  an  insufficient 
intake  of  which  may  result  in  serious  injury,  particularly  in  the 
period  of  growth  and  development  of  the  body." 

The  subject  is  comprehensively  considered  in  a  logically  ar- 
ranged manner,  beginning  with  the  fundamental  facts  such  as  the 
influence  of  food  upon  man,  the  fundamental  laws  of  feeding,  in- 
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jurious  modes  of  feeding,  good  and  evil  efTects  of  various  food 
substances,  vegetarianism,  etc.  Abundant  infomiation  is  included 
regarding  specific  details  relating  to  the  composition  of  foods. 
Tables  showing  the  comparative  value  of  various  foods  expressed 
in  terms  of  some  definite  constituent  as  lime,  phosphorus,  iron, 
etc.,  are  inserted  in  their  proper  places  in  the  text  and  as  a  very 
comprehensive  index  is  found  at  the  close  of  the  book  it  makes  a 
very  valuable  work  of  reference  to  the  busy  chemist  or  physician 
who  frequently  has  immediate  use  for  such  information,  which  is 
sometimes  difficult  to  locate.  These  tables  are  all  credited  to  the 
proper  authorities  and  the  original  references  to  literature  are 
usually  given  as  well. 

Some  of  the  statements  evidently  are  based  upon  conditions 
observ-ed  in  Europe,  for  on  page  191  the  author  says  of  oleomar- 
garine "  lately  the  animal  fat  has  largely  been  replaced  by  vege- 
table fats  which  would  not  of  itself  be  so  bad  were  it  not  that  they 
are  often  of  an  inferior  quality.  Instead  of  using  the  finer  grade 
of  edible  oils  the  very  poorest  are  used,  and  the  melted  animal  fat 
which  forms  the  principal  constituent  of  oleomargarine  is  mostly 
replaced  by  tallow."  This  condition  certainly  does  not  exist  in 
America  at  the  present  time. 

The  keynote  of  the  book  is  found  in  the  following  epitomized 
summary  in  the  concluding  chapter.  "  Under-nutrition  prevents 
young  people  from  attaining  a  ripe  old  age  and  over-nutrition  carries 
those  of  advanced  age  prematurely  to  their  grave.  Consequently 
the  requirements  are :  More  nourishing  food  for  the  young  growing 
organism  and  moderation  in  the  succeeding  periods  of  life." 

The  book  is  interesting  to  read  and  valuable  to  possess  as  a 
library  volume.  Charles  H.  La  Wall. 

Food  AND  Flavor.  By  Henry  T.  Finck ;  i2mo.,  594  pp.  The 
Century  Co.,  New  York,  $2.00. 

Of  all  recent  books  treating  of  the  subject  dearest  to  the  heart 
of  man,  foods,  the  book  with  the  foregoing  alliterative  title  has 
attracted  and  deserves  the  most  attention.  The  author  combines 
the  experience  of  an  epicure  with  the  observations  of  a  cosmopolite 
and  gives  us  the  product  in  a  form  that  makes  the  mouth  water  and 
stimulates  the  jaded  appetite.  It  is  dedicated  to  "  Luther  Burbank 
and  Harvey  W.  Wiley,  the  two  men  who  have  done  most  to  make 
our  daily  food  palatable  and  honest." 

The  book  pays  tribute  to   Fred  W.   Harvey,   the   famous   res- 
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taurateur  of  the  West,  and  Horace  Fletcher,  who  is  so  consistent' 
in  his  views  that  his  last  lecture  in  Philadelphia  was  delivered  in 
Chew  Street,  Germantown.  It  also  abounds  in  references  to  famous 
culinary  artists  and  epicures  of  all  time,  from  Brillat-Savarin  down 
to  Soyer  of  paper  bag  cookery  reputation.  It  will  doubtless  sur- 
prise many  to  learn  that  Dumas  was  the  author  of  a  "  Dictionary 
of  Cuisine,"  a  "  monumental  contribution  to  the  art  of  cooking 
and  eating." 

To  describe  and  classify  gastronomic  pleasures  as  is  done  with 
artistic  effect  in  music,  sculpture  and  painting,  is  surely  a  new 
venture  and  one  in  which  the  author  is  convincingly  able.  A  new 
nomenclature  will  doubtless  arise  to  do  justice  to  the  subject,  as 
already  we  encounter  such  appealing  phrases  as  "  overtones  of 
flavor  "  and  "  culinary  discords." 

The  descriptions  of  foreign  markets  are  alone  worth  reading  the 
book  to  enjoy,  especially  the  chapter  entitled  "  French  Supremacy." 

It  is  a  pity  that  the  author  has  not  informed  himself  more 
accurately  upon  some  of  the  minor  points  where  he  seems  to  have 
been  influenced  by  sensational  newspaper  writers  or  by  pseudo- 
scientific  articles  appearing  in  the  magazines.  For  instance,  in 
speaking  of  vinegar  adulterated  with  distilled  acetic  acid  he  says, 
"  This  so-called  vinegar  is  in  most  cases  injurious  to  the  health 
of  those  who  consume  it,"  and  under  the  paw-paw  (the  fruit  of 
Asimina  triloba)  he  says,  "  Papain  is  much  used  as  a  substitute  for 
soda  mints,"  evidently  ignorant  of  the  fact  that  the  paw-paw  fruit 
which  yields  papain  is  from  a  tropical  tree  of  the  species  Carica 
papaya,  entirely  different  and  distinct  from  the  United  States  paw- 
paw, which  contains  no  digestive  ferment. 

A  few  "  bad  spells  "  mar  the  work,  among  which  are  "  inter- 
state "  for  "  intrastate  "  on  page  34,  "  sarsprilla  "  for  "  sarsapa- 
rilla  "  on  page  62,  "  analine  "  for  "  aniline  "  on  page  100  and  "  wool 
alcohol  "  for  "  wood  alcohol  "  on  page  228.  These  are  unusual  in 
a  work  of  this  character,  especially  one  published  by  a  firm  of  such 
high  standing  as  the  Century  Co.  and  are  to  be  deprecated  because 
such  a  book  reaches  many  who  cannot  correct  errors  of  this  kind 
as  they  read  and  are  likely  to  be  misinformed  in  these  particulars 
on  this  account. 

The  book  can  be  read  with  pleasure  and  profit  alike  and  should 
have  a  marked  influence  upon  the  cuisine  of  the  future,  inasmuch 
as  it  inaugurates  a  new  era  and  gives  a  new  viewpoint  upon  the 
subject.  Chari.es  H.  L.\W.\ll. 
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SOLVENTS  FOR  ALKALOIDS  AND  ALKALOIDAL  SALTS. 
By  George  L.  Schaefer. 

For  the  last  few  years  I  have  made  use  of  methylalcohol  and 
mixtures  of  it  with  other  Hquids  to  extract  alkaloids  from  raw 
materials  and  to  determine  the  alkaloids  in  all  kinds  of  raw  materials 
and  pharmaceutical  products.  Methylalcohol  is  in  the  market  of 
highest  purity  at  a  low  price  under  various  names,  such  as  Colum- 
bian spirits,  Colonial  spirits  and  others,  and  is  in  many  cases  a  far 
better  solvent  for  alkaloids  than  the  more  expensive  ethylalcohol, 
and  its  use  for  laboratories  and  analytical  purposes  is  therefore  often 
to  be  preferred.  Mixtures  of  methylalcohol  with  other  solvents  can 
also  be  used  with  advantage  according  to  the  nature  of  the  testing 
material.  Such  solvents  are  benzol,  toluol,  chloroform,  fusel  oil, 
ether,  acetone  and  others.  Especially  mixtures  with  benzol  or 
chloroform  are  very  good  solvents.  In  many  cases,  where  the  alka- 
loid is  little  or  not  soluble  in  chloroform,  benzol,  etc.,  a  small  quan- 
tity of  methylalcohol  added  to  these  licjuids  will  render  it  easily 
soluble.  These  mixtures  are  to  be  preferred  in  place  of  pure  methyl- 
alcohol in  the  presence  of  extractive  or  coloring  matter  as  well  as 
of  inorganic  substances,  which  might  be  more  or  less  soluble  in 
methylalcohol,  but  are  not  soluble  in  the  proper  mixture. 

I  have  found  methylalcohol  to  be  especially  an  excellent  solvent 
for  morphine  alkaloid,  as  also  are  mixtures  with  some  of  the  liquids 
mentioned  before,  especially  with  chloroform  and  benzol.  These 
solvents  enable  the  chemist  to  extract  and  to  determine  morphine 
quickly  and  quantitatively  from  its  salts  or  preparations  in  the  cold 
with  a  small  amount  of  the  liquid.  The  testing  material  must  be 
dry  or  nearly  so,  as  the  solubility  of  morphine  alkaloid  in  methyl- 
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alcohol  is  decreased  by  water.  Pure  commercial  methylalcoliol  of 
98-99  per  cent,  dissolves  crystallized  alkaloid  morphine  easily  in  the 
proportion  of  i  grm.  to  15  c.c,  while  of  methylalcoliol  of  80 
per  cent.  200  c.c.  are  required  for  solution  at  25°  C. 

Chloroform,  benzol  and  other  liquids  are  separated  out  by  water 
from  the  methylalcoholic  mixture.  The  solubility  of  morphine  salts 
in  methylalcoliol  is  increased  by  water. 

For  the  determination  of  morphine  in  dry  preparations,  salts, 
pills,  tablets,  etc.,  the  testing  material  corresponding  to  about  0.3 
grm.  of  morphine,  is  to  be  finely  triturated  in  a  small  mortar  with 
a  sufficient  quantity  of  purified  sharp  sand  under  the  addition  of  an 
excess  of  bicarbonate  of  soda,  carbonate  of  lime  or  magnesia,  etc., 
and  the  mixture  moistened  with  as  little  water  as  possible.  The 
mass  is  allowed  to  dry  out  slowly  in  the  mortar,  exposing  it  to  a 
temperature  of  30-40°  C,  occasionally  triturating  until  dry.  The 
mixture  is  transferred  to  an  Erlenmeyer  flask,  the  mortar  cleaned 
with  sand  and,  if  necessary,  washed  with  a  few  cubic  centimetres  of 
the  solvent  to  remove  all  traces  of  the  alkaloid  to  the  flask.  About 
30-40  c.c.  of  a  freshly  made  mixture  of  i  vol.  methylalcohol  and 
4  vol.  of  chloroform  is  added  and  the  flask  allowed  to  stand  for 
I  hour,  moderately  but  frequently  shaking  the  same.  A  mixture  of 
I  vol.  methylalcohol  and  4  vol.  of  benzol  can  also  be  used.  The 
liquid  is  filtered  of¥  through  a  small  filter  and  the  residue  thoroughly 
washed  3-4  times  with  about  10  c.c.  each  time  of  the  solvent.  The 
solution  is  distilled  off,  the  residue  taken  up  with  N/20  sulphuric 
acid  and  the  excess  of  the  acid  titrated  in  the  usual  way,  using 
cochineal  or  methyl  red  as  indicator. 

I  found  mixtures  of  methylalcohol  with  chloroform  or  benzol 
in  the  proportion  i  :  4  to  give  the  most  satisfactory  results,  while, 
however,  the  solvent  power  of  the  liquid  can  be  increased  if  circum- 
stances require  it,  using  as  solvents  pure  commercial  methylacohol 
or  a  mixture  containing  a  higher  percentage  of  it.  At  25°  C.  methyl- 
alcohol dissolves  l^S.P.  alkaloid  morjjhine  i  grm.  in  15  c.c,  a  mix- 
ture of  I  vol.  methylalcohol  and  4  vol.  of  chloroform  dissolves  the 
alkaloid  1  :  22  c.c,  1:4  vol.  benzol  nii.xturc  dissolves  it  in  the  pro- 
Ijortion  T  :  40  c.c.  whilst  it  is  soluble  in  15  c.c  of  a  mixture  of  i :  2 
vol.  chloroform  and  in  25  c.c  of  i  :  2  vol.  benzol.  Mixtures  with 
UK'tlnlak-ohol  cannot  be  used  to  determine  morphine  from  aqueous 
solutions  of  mori)hine  salts  by  the  shaking  out  ])rocess.  For  this  pur- 
pose I  have  used  for  years  as  a  very  convenient  solvent  a  mixture  of 
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the  lower  fractions  of  fusel  oil  with  chloroform.  I  take  the  fraction 
obtained  from  raw  fusel  oil,  which  distils  between  90°  C.  and 
110°  C.  The  distillate  is  separated  from  water  and  the  oil  shaken 
twice  with  one-half  of  its  volume  of  saturated  salt  solution.  This 
oil  is  shaken  with  dry  calcined  sodium  or  potassium  carbonate  to 
remove  most  of  the  water  in  solution  and  then  mixed  i  :  i  vol.  with 
chloroform.  If  the  resulting  mixture  is  milky  it  has  to  be  shaken 
again  with  calcined  carbonate  of  potash  or  soda  until  perfectly  clear. 
This  mixture  dissolves  alkaloid  morphine  crystals  readily  when  hot 
in  the  proportion  i  grm.  to  60  c.c,  when  cold  i  :  140  c.c.  Alkaloid 
morphine  freshly  liberated  by  an  alkali  from  an  aqueous  solution 
of  a  morphine  salt  in  the  presence  of  the  solvent  and  shaken  out 
at  once  in  the  amorphous  state,  is  taken  up  by  this  mixture  in  the 
proportion  i  grm. :  80  c.c.  at  25°  C.  The  mixture  is  not  very  liable 
to  form  emulsions  and  can  easily  and  completely  be  evaporated  at  a 
low  temperature  on  a  water  bath,  leaving  the  morphine  as  a  white 
residue,  which  can  be  titrated  in  the  usual  way. 

I  add  a  table  showing  the  number  of  cubic  centimetres  of  differ- 
ent solvents  required  to  form  a  clear  solution  with  i  grm.  of  the 
most  important  alkaloids  and  salts  at  a  temj)erature  of  25°  C.  This 
table  might  be  of  interest  to  pharmaceutical  chemists  for  analytical 
purposes. 

Morphine  hydrochloride  and  morphine  sulphate  with  the  full 
amount  of  water  of  crystallization  dissolve  easily  in  cold  methyl- 
alcohol,  but  after  some  time  the  solution  begins  to  separate  out 
salts  containing  only  2  molecules  of  water  of  crystallization.  These 
salts  require  much  more  of  the  solvents  for  resolution.  The  table 
therefore  shows  2  numbers  for  these  salts,  the  lower  number  show- 
ing the  solubility  of  the  U.S.P.  salts  and  the  highef  the  amount  of 
cubic  centimetres  required  for  resolution  of  the  separated  crystals. 
Laboratory  Nkw  York  Quinine  and  Chkmical  Works  (Ltd.). 


SOME  RECENT  LEGISLATION  RELATING  TO  POISONS 
AND  HABIT-FORMING  DRUGS. 

By.  M.  I.  WiLBERT,  Washington,   D.    C. 

In  compliance  with  a  request  made  by  the  Conference  of 
State  and  Provincial  Boards  of  Health,  in  June,  1909,  the  Public 
Health  Service  of  the  LTnited  States  has  undertaken  to  compile 
and  classify  the  laws  relating  to  public  health  matters.     Up  to  the 
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present  time  the  laws  relating  to  six  different  subjects  have  been 
compiled  and  published  in  the  form  of  Public  Health  Bulletins. 
One  of  these,  Bulletin  56,  "  Digest  of  Laws  and  Regulations  in 
Force  in  the  United  States  Relating  to  the  Possession,  Use,  Sale, 
and  JNIanufacture  of  Poisons  and  Habit-Forming  Drugs,"  is  of 
direct  interest  to  pharmacists  in  that  an  effort  has  been  made 
to  reflect  not  alone  the  laws  relating  to  the  manufacture  and  use 
of  poisons,  but  also  to  refer  in  outline,  at  least,  to  the  laws  regulat- 
ing the  practice  of  pharmacy  and  the  sale  of  poisons.  For  ready 
comparison,  the  requirements  under  the  several  laws  have  been 
compiled  in  the  form  of  tables  which  clearly  indicate  the  need  for 
careful  study  in  the  enactment  of  future  legislation  on  this  subject. 

To  keep  the  material  up  to  date,  the  recent  legislation  is  being 
compiled  and  published  in  Public  Health  Reports  and  in  this  way 
the  several  i)ublications  are  constantly  available  as  works  of 
reference  to  all  who  may  be  interested. 

During  the  legislative  year  of  1912-1913,  the  legislatures  of 
some  42  states  were  in  session  and  the  resulting  laws  more  or  less 
directly  affecting  pharmacy  were  not  alone  numerous  but,  in  some 
instances  at  least,  also  far  reaching.  Among  the  more  radical  pieces 
of  legislation  are  the  Walker  cocaine  bill  in  New  York  and  the 
transfer  of  the  enforcement  of  the  drug  law  in  ( )hio  from  the 
Board  of  Pharmacy  to  a  commission. 

Among  the  notable  failures  to  secure  desirable  and  evidently 
needed  legislation  a  good  illustration  is  to  be  found  in  Pennsylva- 
nia where  the  pharmacists  failed  to  secure  favorable  action  by  the 
Senate  on  a  bill  designed  to  codify  and  somewhat  elaborate  the 
present  laws  relating  to  the  practice  of  pharmacy.  Pharmacists 
also  failed  to  secure  the  approval  of  the  Governor  of  the  State 
for  an  antinarcotic  bill  that  had  passed  both  houses  of  the  legis- 
lature and  succeeded  in  defeating  a  bill  designed  to  prevent  the 
promiscuous  sale  of  corrosive  sublimate  in  tablet  form. 

The  successes  and  failures  of  the  past  legislative  year  evidence 
the  fact  that  many  of  the  measures  offered  were  hastily  and  carelessly 
drafted,  or  were  subsequently  so  amended  as  to  make  them  difficult 
of  enforcement.  Little  or  no  attention  appears  to  have  been  given 
to  the  need  for  greater  uniformity  in  legi.slation  relating  to  public 
health  matters  and  in  connection  with  habit-forming  drugs  ad- 
ditional inducements  have  been  ])laccd  on  illicit  traffic. 

To  make  the  existing  legislation   effective  an   effort  should  be 
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made  to  have  the  laws  enforced  to  the  letter  and  wherever  found 
irksome  or  impracticable  the  laws  should  be  so  amended  as  to 
effectually  safeguard  the  interests  of  the  public  without  inflicting 
unnecessary  hardships  on  honest  dealers  and  manufacturers. 

In  the  succeeding  enumeration  an  effort  has  been  made  to  call 
attention  to  the  laws  relating  to  matters  of  public  health  which 
directly  or  indirectly  affect  the  pharmacist  or  are  designed  to 
restrict  the  manufacture,  sale  or  use  of  poisons  and  habit-forming 
drugs. 

Much  of  this  information  is  based  on  news  items  in  pharma- 
ceutical or  other  journals  and  the  compilation  as  presented  here  is 
therefore  suggestive  rather  than  authoritative. 

Alaska. — The  first  legislature  of  the  Territory  of  Alaska  has 
adopted  several  laws  relating  to  public  health  matters,  among  others, 
laws  regulating  the  practice  of  medicine  and  of  pharmacy. 

Arizona  adopted  new  laws  regulating  the  practice  of  medicine 
and  the  practice  of  pharmacy  and  the  sale  of  poisons;  also  enacted 
a  pure  food  law. 

Colorado  enacted  an  antinarcotic  law,  a  law  to  restrict  the  sale 
of  carbolic  acid  and  a  modification  of  its  pure  food  law. 

District  of  Columbia. — The  annual  appropriation  bill  for  the 
District  of  Columbia  includes  a  revision  of  the  existing  laws  relat- 
ing to  the  sale  of  intoxicating  liquors.  This  revision  restricts  the 
sale  of  alcoholic  beverages  and  non-medicated  alcohol  in  drug 
stores  to  physicians'  prescriptions  and  requires  that  a  special  record 
be  provided  for  such  prescriptions. 

Idaho  has  enacted  amendments  to  the  food  laws  and  to  the 
poison  laws. 

Illinois  enacted  amendments  to  the  pharmacy  laws. 

Indiana  adopted  a  revised  antinarcotic  law  and  a  modification 
of  the  law  regulating  the  practice  of  pharmacy. 

Kansas  adopted  amendments  to  the  pharmacy  law. 

Maine  enacted  a  law  regulating  the  sale  of  habit-forming  drugs. 

Massachusetts  enacted  several  measures  designed  to  strengthen 
the  pharmacy  laws;  also  adopted  a  law  rc([uiring  notification  of 
cases  of  occupational  diseases. 

Missouri  adopted  a  law  designed  to  restrict  occupational 
diseases. 

Montana  adopted  amendments  to  the  pharmacy  law. 

Nevada  enacted  a  new  pharmacy  law  and  a  law  to  regulate  the 
sale  of  poisons  and  of  narcotics. 


Am.  Jour.  Phaim. 
October,  1913. 


j  The  Regulation  of  Degrees.  445 


Nezv  Jersey  adopted  a  law  regulating  the  sale  and  manufacture 
of  insecticides  and  also  a  law  designed  to  restrict  the  sale  of  methyl 
alcohol. 

Neiv  York  enacted  the  Walker  bill  to  restrict  the  sale  of  cocaine; 
also  adopted  an  amendment  to  the  pure  food  and  drug  law. 

North  Dakota  adopted  laws  to  prohibit  the  sale  and  the  use  of 
snufif  and  of  cigarettes. 

Ohio  enacted  a  law  placing  the  enforcement  of  food  and  drugs 
laws  in  the  hands  of  a  commission ;  also  provides  for  the  revocation 
of  certificates  to  practice  pharmacy  and  enacted  an  amendment  to 
the  laws  regulating  the  sale  and  use  of  narcotics  a  law  relating  to 
the  misbranding  of  drugs  and  a  law  designed  to  prevent  occupational 
intoxications. 

Oregon  enacted  a  revised  law  to  regulate  the  practice  of  phar- 
macy, sale  of  poisons  and  sale  and  use  of  narcotic  drugs,  also 
adopted  a  law  forbidding  the  advertisement  of  cures  for  venereal 
diseases  in  newspapers  and  making  the  editor  of  the  newspaper 
equally  liable  with  the  advertiser. 

P ennsylvania  enacted  a  law  designed  to  prevent  lead  poisoning. 

Rhode  Island  penalizes  the  promiscuous  distribution  or  giving 
away  of  medicine  or  other  article  which  contains  any  drug  or 
poison. 

Vermont  enacted  an  amendment  to  the  food  and  drugs  law ;  also 
adopted  a  regulation  making  venereal  diseases  reportable. 

Wisconsin  adopted  a  law  designed  to  restrict  the  sale  of  hal)it- 
forming  drugs;  also  a  law  which  requires  the  reporting  of  venereal 
diseases. 

Wyoming  adopted  an  amendment  of  the  law  regulating  the 
sale  of  habit-forming  drugs;  also  an  amendment  to  the  pure  food 
law. 


THE  REGULATION  OF  DEGREES.^ 

By  a.  B.  Stevens. 

Doubtless  the  question  of  regulating  degrees  given  by  colleges 
and  schools  of  pharmacy  will  be  considered  by  the  Pharmaceutical 
Conference  of  Teaching  Colleges.  It  ought  to  be  perfectly  feasible 
for  the  Conference  to  state  what  degrees  they  will  recognize  and 
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the  conditions  under  which  such  degrees  should  be  given  in  order, 
to  receive  recognition.  As  this  is  a  question  of  national  im- 
portance it  certainly  should  be  settled  by  the  Conference.  It  is 
unfortunate  that  any  single  state  should  have  undertaken  to  settle 
this  question.  We  certainly  realize  that  New  York  State  has  a 
perfect  right  to  make  its  own  laws  and  state  what  qualifications 
they  will  require  for  registration,  but  there  is  a  question  as  to 
their  right  to  name  the  degree  that  shall  be  given  by  all  colleges 
for  a  certain  amount  of  work.  The  object  of  any  state  pharma- 
ceutical law  should  be  the  protection  of  the  people.  It  is  not  the 
degree  but  the  work  that  counts  for  the  public  protection.  It 
seems  unreasonable  to  refuse  a  candidate  for  registration  an 
examination  because  he  has  a  certain  degree  when  he  would  be 
admitted  with  the  same. qualifications  if  he  had  another  degree.  Do 
not  for  a  moment  think  that  I  am  opposed  to  the  regulation  of 
degrees,  but  I  do  maintain  that  they  should  be  regulated  by  the 
Conference  and  that  it  would  have  l)een  far  better  if  New  York 
State,  instead  of  adopting  a  fixed  standard,  had  made  their  recom- 
mendations to  the  Conference.  It  must  be  remembered  that  New 
York  has  only  one  class  of  colleges,  while  there  is  an  entirely 
different  class  in  other  states  which  is  entitled  to  consideration. 

In  considering  degrees  and  their  requirements  one  thing  should 
be  kept  in  mind,  and  that  is  how  such  action  will  affect  our  stand- 
ing in  the  educational  world.  The  degree  of  Graduate  in  Phar- 
macy and  that  of  Pharmaceutical  Chemist  arc  purely  pharmaceu- 
tical degrees  and  in  no  way  related  to  other  educational  degrees. 
Not  so  with  that  of  Bachelor  of  Science,  which  has  a  recognized 
standard,  being  given  for  four  full  academic  years.  Just  as  soon 
as  we  give  this  degree  for  anything  less  than  that,  we  shall  cut 
our  own  throats.  We  cannot  afford  to  do  anything  that  will  lower 
our  standing  among  educational  institutions.  The  degree  of 
Bachelor  of  Science  has  been  given  by  a  few  university  schools 
of  pharmacy,  who  have  maintained  its  previous  high  standing,  and 
I  believe  that  they  have  the  right  to  insist  that  the  Conference 
should  not  recognize  any  institution  that  gives  this  degree  for  any 
less  than  the  customary  amount  of  work.  If  independent  colleges 
or  those  affiliated  with  vuniversities  are  not  so  situated  that  they 
can  meet  these  requirements  let  them  refrain  from  giving  the  de- 
gree until  such  time  as  they  can  conscientiously  meet  them.  I 
fully  believe  that  any  institution  which  grants  the  Bachelor  of 
Science  degree  for  four  years  of  three  days  a  week  will  not  only 


"^"'ctobTr'.mT""}  Landmarks  of  Pharmacy.  4A7 

lower  its  own  standard  among  educational  institutions  but  will  also 
lower  the  standing  of  the  degree  as  given  by  other  colleges.  I 
therefore  hope  that  the  institution  which  has  already  announced 
its  intention  of  so  doing  will  recognize  this  fact  and  withdraw  its 
offer  to  grant  this  degree,  or,  increase  its  requirements  to  meet 
the  recognized  standard. 

Turniftg  now  to  the  degree  of  Doctor  of  Pharmacy,  on  the  one 
hand  we  have  a  degree  which  has  been  granted  for  two  or  three 
years  of  work  in  pharmacy,  and  on  the  other,  we  find  the  Educa- 
tional Department  of  the  State  of  New  York  endeavoring  to  elevate 
this  degree  to  the  highest  position.  This  I  believe  to  be  an  im- 
possible task,  for  it  would  be  hard  to  conceive  of  anyone  being 
willing  to  work  six  or  seven  years  for  a  degree,  that  has  already 
been  given  for  two  or  three  years  of  work.  Should  an  unsophisti- 
cated person  start  out  on  such  a  course  he  would  doubtless  find 
out  sooner  or  later  that  he  had  made  a  mistake  and  then  he  would 
work  for  the  degree  of  Doctor  of  Philosophy.  We  believe  that 
the  degree.  Doctor  of  Pharmacy,  has  already  fallen  into  disrepute. 
One  college  that  formerly  gave  the  degree  has  announced  that 
the  degree  will  no  longer  be  given.  Professor  Jordan  has  ver^' 
ably  pointed  out  the  fact  that  the  abbreviation,  Pharm.  D.,  is  so 
similar  to  Ph.  D.  that  by  dropping  the  "  arm."  it  becomes  identical 
with  the  latter.  This  might  lead  to  dishonesty  on  the  part  of 
unscrupulous  persons  or  to  humiliation  for  the  conscientious.  In 
view  of  the  above  facts  I  offer  the  following : 

Resolved.  That  the  degree  of  Doctor  of  Pharmacy  be  not 
granted  by  members  of  the  Pharmaceutical  Conference. 

Resolved,  That  the  degree  of  Bachelor  of  vScience  be  not  given 
for  less  than  four  full  years  of  collegiate  work,  requiring  not  less 
than  120-  hours  of  credit,  an  hour  of  credit  being  understood  to  be 
one  hour  of  class  work  or  two  hours  of  laboratory  work  each  week 
for  t6  or  t8  weeks. 


LANDMARKS  OF  PHARMACY.^ 

By  Ciiari.es  H.  LaWall. 

A  landmark,  aside  from  its  concrete  meaning  of  a  "  boundary 
mark  to  a  tract  of  land."  is  a  word  used  figuratively  to  indicate  a 
distinguishing  characteristic,  variation  or  event ;  "  that  which  marks 

*Read  at  the  annual  meeting  of  the  Pennsylvania  Pharmaceutical  As- 
sociation, June,   1913. 
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a  turning  point  " ;  "  something  that  serves  to  distinguish  a  par- 
ticular period  of  time  or  point  in  progress  of  transition."' 

The  important  landmarks  of  phaniiacy  are  the  words  used  to 
designate  the  practitioner  of  this  profession,  and  much  interesting 
history  may  be  learned  from  an  etymological  study  of  the  subject 
and  a  reference  to  the  history  of  pharmacy. 

The  early  history  of  pharmacy,  like  that  of  most  other  pro- 
fessions, is  wrapped  in  obscurity,  inasmuch  as  the  practice  of 
medicine,  together  with  the  preparation  and  administration  of 
drugs,  was  so  closely  associated  with  superstitious  beliefs  and  occult 
practices  and  the  employment  of  magic  or  astrology,  that  no  sharp 
line  of  demarcation  can  be  drawn  between  the  members  of  the 
various  professions  which  are  now  associated  with  the  art  of 
healing. 

The  earliest  authentic  references  to  the  preparation  and  use  of 
drugs  are  those  of  Egyptian  origin,  particularly  in  the  Papyrus 
Ebers,  which  indicate  that  at  that  early  date  the  priest  was  like- 
wise the  physician  and  the  compounder  and  dispenser  of  medicinal 
substances.  Even  in  that  early  time  (about  1600  B.C.)  it  was  a 
criminal  offence  to  add  to  or  vary  the  ingredients  in  a  prescription, 
indicating  to  a  certain  extent  a  separation  of  prescriber  from  dis- 
penser, but  we  are  not  given  any  information  as  to  the  designations 
of  these  sub-members  of  the  class  of  priest-physicians. 

The  next  oldest  references  are  those  of  the  Bible,  which  date, 
so  far  as  the  actual  existing  manuscripts  are  concerned,  from  a 
time  long  after  the  Christian  Era  (a  fact  not  generally  known), 
although  the  Papyrus  Ebers  itself,  the  original  manuscript  of  which 
is  still  in  existence  in  the  British  Museum,  gi\'es  evidence  of  hav- 
ing been  compiled  at  about  the  period  when  Moses  was  in  Egypt. 
The  accurate  interpretation  of  such  early  manuscripts  as  the  Papyrus 
Ebers  of  the  15th  century  b.c.  and  of  the  oldest  existing  manu- 
script of  the  Bible,  which  date  from  about  the  8th  century  a.d. 
or  more  than  2000  years  later,  is  attended  with  much  uncertainty 
on  account  of  our  unfamiliarity  with  the  exact  meanings  of  words 
in  those  early  periods. 

In  the  Bible,  for  instance,  the  root  word  which  is  translated  in 
earlier  revisions  as  "apothecary"  in  such  references  as  the  classic 
"after  the  art  of  the  apothecary"  is  "  Rakach "  Tassuming,  of 
course,  that  the  vowels  are  correct,  for  all  early  Hebrew  manu- 
scripts are  entirely  composed  of  consonants),  which  in  the  Revised 
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Version  is  now  translated  as  "  the  perfumer "  and  indeed,  it  is 
probable  that  the  principal  office  of  the  Hebrew  apothecary  was 
connected  with  the  compounding  of  perfumes,  incense,  anointing 
oils,  pomades,  etc.,  for  there  are  no  distinct  references  in  the  Bible 
to  any  medicine  for  internal  administration.  The  connection  be- 
tween the  priests  and  physicians  did  not  exist  as  in  Egypt. 

The  word  "  apothecary  "  itself  is  of  more  modern  origin,  being 
derived  from  the  Latin  "  apothec,"  which  originally  meant  a  ware- 
house, particularly  of  drugs,  the  apothecary  really  being,  a  ware- 
house man,  corresponding  more  closely  to  the  wholesale  druggist 
of  to-day  than  to  the  retailer.  The  same  root  gives  rise  to  the 
French  "  Apothecaire,"  the  "  Boticario "  of  the  Spanish  and 
Portuguese;  the  "  liottejago"  of  the  Italian;  the  "  Apotheke  "  of 
the  Dutch,  German  and  Danish  and  the  "  Apothecare "  of  the 
Swedish,  all  of  which  words  are  used  to  designate  the  practitioner 
of  the  art.  The  word  "  apothec  "  itself,  meaning  the  repository 
or  warehouse,  gives  rise  also  to  the  Spanish  "  Botica  "  (of  which 
a  variant  form  means  a  wine  cellar),  the  Italian  "  Bottega  " ;  the 
Dutch  "  Apotheck  " ;  the  Danish  and  Swedish  "  Apothek  "  and  the 
German  "  Apotheke." 

In  ancient  Greece  the  word  pharmacy  had  its  origin  in  a  word 
"  Pharmakon,"  which  meant  eventually  a  drug,  medicine  or  a 
poison,  but  the  root  of  which  meant  simply  "to  mix,"  and  the 
transition  stages  of  the  word  included  meanings  connected  with 
noxious  or  poisonous  drugs  and  with  sorcery.  In  the  New  Testa- 
ment (the  principal  original  manuscripts  of  which  are  in  Greek) 
the  word  "  Pharmakeia,"  wherever  it  occurs,  is  translated 
"  sorcery  "  or  some  similar  word.  The  Pharmakotribae  of  early 
Greece  were  the  drug  grinders  and  although  history  is  not  quite 
clear  upon  the  subject,  they  may  have  been  compounders  as  well 
and  assistants  to  the  Seplasarii,  who  were  ointment  makers  prin- 
cipally. I'he  herbalists  of  that  period  were  called  "  I5otanologoi  " 
and  the  root  cutters  were  "  Rhizotomoi." 

The  Greek  word  "  Pharmakopoeus  "'  meant  a  purveyor  of  toxic 
drugs  and  was  used  in  a  disreputable  sense.  The  "  Pharmacopoloi  " 
of  Greece  were  the  traveling  quack  doctors  and  the  classification 
was  sometimes  made  as  a  term  of  reproach,  as  where  Epicurus 
sneeringly  refers  to  the  fact  that  Aristotle  was  one  of  the  Pharma- 
copoloi in  the  early  days  before  he  became  a  philosopher.  The 
most  disreputable  association  of  the  same  root  word  liy  the  Greeks 
was  in  "  Pharmakoi,"  a  term  applied  to  condemned  criminals. 
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The  Greek  words  referred  to  have  given  rise  to  our  present 
words  "  Pharmacy "  and  its  associated  words,  as  "  pharmacist," 
"  pharmaceutical,"  etc.,  and  the  same  root  has  produced  the  French 
"  pharmacien,"  the  Portuguese  "  pharmacia  "  and  the  Spanish  and 
ItaHan  "  farmacia,"  having  an  equivalent  meaning  to  pharmacy. 
The  newer  use  of  the  word  "  pharmacology  "  to  include  the  sum 
of  scientific  knowledge  concerning  drugs  is  therefore  founded 
upon  correct  etymological  principles  but  finds  few  users  and  fewer 
adherents  because  of  its  more  widespread  use  as  a  word  equivalent 
to  "  pharmacodynamics,"  the  study  of  the  action  of  drugs. 

In  Rome,  at  the  same  period  when  the  "  Apothec  "  was  the 
warehouse  for  drugs,  there  was  no  single  word  describing  the 
practitioner  of  pharmacy.  As  in  Greece,  the  Seplasarii  were  oint- 
ment makers  while  the  Pigmentarii  were  sellers  of  dyes  and  colors. 
As  an  interesting  sidelight  in  comparison  with  present  day  con- 
ditions it  is  said  that  Pliny  reproached  some  of  his  rivals  with 
purchasing  their  medicines  from  the  Seplasarii  without  knowing 
anything  of  their  composition.  Seplasia  was  the  name,  however, 
for  the  place  where  drugs  were  sold,  as  was  also  Medicina,  while 
"  medicamentus  "  meant  either  a  medicine  or  a  poison  and  the 
"  medicamentarius  "  was  not  only  one  who  prepared  and  admin- 
istered the  drugs  ordered  by  the  physician,  but  was  also  a  poisoner 
(as  in  the  Greek  "  pharmakopeus  " ) .  The  physicians  of  that  date 
evidently  confined  their  activities  almost  entirely  to  diagnosing  and 
prescribing,  as  we  find  as  another  subclass  similar  to  the  medica- 
mentarii  the  "  vulnerarii  "  or  those  who  treated  wounds,  equiva- 
lent in  a  minor  sense  to  the  surgeon  of  to-day. 

There  were  also  at  that  time  "  confectionarii  ''  or  compounders 
of  medicines  (.the  word  "confection"  from  "con"  and 
"  facere,"  to  put  together,  is  also  used  sometimes  in  this  sense) 
and  "  stationarii  "  v/ho  supplied  the  compounders  with  their  raw 
materials  and  were  therefore  a  subclass  of  wholesalers,  standing 
between  the  "  apotheca  "  or  warehouseman  and  the  "  confection- 
arius  "  or  compounder.  Longfellow,  in  his  Golden  Legend,  re- 
fers to  the  latter  as  follows : 

"To  report  if  any  confectionarius 
Mingles   his   drugs   with   matters   various." 

While  the  Arabs  are  responsible  for  the  separation  of  pharmacy 
from  its  other  associations  and  its  elevation  to  the  plane  of  a  dig- 
nified profession   (from  which,  by  the  way.  it  later  descended,  as 
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we  shall  see)  it  is  strange  that  little  was  contributed  by  them  to 
the  landmarks  in  the  shape  of  the  terms  used  to  designate  the 
practitioners  of  the  art.  The  words  "  alkali  "  and  "  alcohol  "'  are 
instances  of  words  of  Arabian  origin  in  common  use,  but  the 
word  "  chemistry  '"  (through  alchemist;  is  the  only  word  of  im- 
portance in  connection  with  the  present  article.  The  prefix  "  al  " 
of  the  Arabians  means  "the  "  and  the  word  "  alchemy  "  is  sup- 
posed to  come  from  "  al-chyma,"  the  latter  portion  of  the  word, 
according  to  some  aitthorities,  meaning  melted  or  poured  out  (re- 
ferring to  the  practices  used  in  the  art)  while  the  original  root  is 
"  Khem  "  (the  ancient  name  of  Egypt)  meaning  "  black  "  in  recog- 
nition of  the  dark  color  of  the  soil,  wherefore  the  practice  of 
alchemy  was  logically  the  practice  of  the  black  art.  It  is  well 
knowm,  however,  thaf  the  alchemists,  while  reaching  for  the  un- 
attainable accumulated  a  mass  of  facts  which  later,  when  classified, 
led  to  the  development  of  the  present  science  of  chemistry. 

The  word  "drug"  is  of  more  modern  origin  and  comes  from 
a  root  word  signifying  "  dry  herbs  '"  and  is  found  in  a  number  of 
languages,  as  German,  "  Droge  " ;  Spanish,  Portuguese  and  Italian 
"  Droga  "  and  French  "  Drogue." 

In  the  15th  and  i6th  centuries  in  France,  pharmacists  or  "  ap- 
potecarii  "  were  ofificially  classed  with  "  epiciers  "  or  grocers,  and 
in  a  Paris  ordinance  of  15 14  it  is  declared  that  "  though  the  apothe- 
cary is  always  a  grocer,  the  grocer  is  not  necessarily  an  apothe- 
cary." In  1777  the  separation  of  these  two  classes  of  tradesmen 
was  finally  effected  in  France. 

In  Great  Britain  in  about  the  same  period,  the  retail  trade  in 
drugs,  spices  and  other  commodities  was  carried  on  by  the  mercers 
(from  "  merx,"  the  root  word  from  which  we  derive  merchandise). 

There  were  numerous  guilds,  such  as  pepperers,  s})icers  and 
apothecaries,  and  later  grocers  or  those  who  sold  'V;/  gros."  The 
grocers  in  the  15th  century  in  England  were  given  authority  over 
drugs  and  spices  and  had  the  supervision  of  the  quality  of  the 
drugs  and  medicines  sold  by  the  apothecaries.  A  record  of  the 
exercise  of  this  authority  is  found  in  the  case  of  the  imposition  of  a 
fine  by  the  Grocers'  Guild  upon  one  John  Ashfield,  an  a])Othecary. 
for  making  an  untrue  ])Owder  of  ginger,  cinnamon  and  saundcrs. 
This  close  association  l)etween  the  grocers  and  a])othecarics  is 
further  illustrated  by  a  record  during  Queen  Elizabeth's  time,  of 
the    apothecaries    and    grocers    being    required    to    expose    the    in- 
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gredients  from  which  their  medicines  were  prepared,  to  view  in. 
their  shops  for  a  stated  period,  in  order  that  physicians  might 
inspect  them  and  approve  of  their  quahty. 

The  separation  of  the  grocers  from  the  apothecaries  in  Great 
Britain  by  royal  edict  in  1617  is  a  matter  of  history,  and  it  is  a 
matter  of  history  also  that  the  apothecaries'  guild  was  one  of  the 
few  English  guilds  which  remained  true  to  its  name  and  ad- 
mitted to  its  membership  only  actual  apothecaries.  The  apothe- 
caries of  England,  however,  after  being  freed  from  the  supervising 
authority  of  the  grocers,  became  quite  powerful  and  soon  en- 
croached upon  the  rights  and  privileges  of  the  physicians  in 
diagnosing  and  prescribing.  The  year  1687  saw  the  beginning  of 
a  great  contest  between  the  physicians  and  apothecaries,  which  was 
not  settled  until  1703,  when  by  judicial  decision  the  apothecaries 
were  given  the  right  to  treat  minor  ailments. 

Internal  dissensions  in  the  Guild  later  subdivided  it  into  the 
apothecaries  proper,  who  retained  all  of  the  rights  of  prescribing 
under  certain  circumstances  and  into  chemists  and  druggists,  who 
did  not  share  this  privilege.  A  somewhat  similar  subdivision  into 
classes  seems  to  have  persisted  in  Germany  and  some  other 
European  countries,  where  the  one  class  is  permitted  to  compound 
and  dispense  drugs  and  medicines  and  poisons  of  all  kinds,  while 
the  other  is  restricted  to  the  sale  of  a  limited  class  of  articles. 

The  foregoing  material  is  by  no  means  new  or  original  but  has 
been  prepared  with  the  aid  of  several  of  the  available  works  upon 
the  history  of  pharmacy,  particularly  the  recently  published 
Chronicles  of  Pharmacy  by  A.  C.  Wootton.  The  excuse  for  the 
l)resentation  of  this  article  is  that  few  pharmacists  have  more 
than  a  hazy  idea  of  the  history  of  their  ancient  and  honorable  pro- 
fession. The  books  with  which  they  are  familiar  do  not  treat  of 
the  subject,  the  works  which  do  are  not  very  numerous  and  it  is 
only  through  occasional  articles  found  in  the  ])harmaceutical  jour- 
nals that  the  pharmacist  knows  his  profession  has  a  history  at  all. 

Inasmuch  as  many  of  the  ])roblems  of  jiharmacy  to-day  are 
hundreds  and  some  of  them  thousands  of  years  old  and  have 
been  solved  at  various  periods  in  its  history  with  a  greater  or 
lesser  degree  of  success,  and  for  the  reason  that  a  closer  study 
of  this  history  may  throw  additional  light  upon  our  present  day 
l)roblems  and  perhaps  aid  in  their  solution,  the  foregoing  facts  are 
presented,   not   only  because   they   are   interesting   in    themselves. 
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but  because  by  stimulating  interest  in  the  subject  they  may  aid  in 
the  development  of  the  profession  along  the  lines  of  the  ideals  held 
out  by  such  worthy  members  as  Galen,  Dioscorides,  Lully,  Valen- 
tine, Paracelsus,  Van  Helmont,  Glauber,  Goulard,  Scheele  and 
many  others  not  so  well  known,  but  of  equal  prominence  in  their 
time. 


DETECTION  AND  QUANTITATIVE  ESTIMATION  OF 
MINUTE  QUANTITIES  OF  FORMALDEHYDE  IN 
presence'^  of  HEXAMETHYLENAMINE  AND 
METHYL  ALCOHOL  IN  PRESENCE  OF  ETHYL 
ALCOHOL.i 

By  H.  a.  B.  Dunning. 

Sometime  during  the  year  19 12,  Dr.  Curtis  F.  Burnam,  member 
of  the  staff  of  Johns  Hopkins  Hospital,  sought  my  advice  as  to  the 
most  satisfactory  method  of  detecting  traces  of  formaldehyde  in 
urine. 

After  a  careful  investigation,  I  recommended,  as  most  delicate 
and  satisfactory,  three  tests  herein  named  and  described. 

Only  one  of  these  tests,  Rimini's,  was  of  particular  value  in  his 
work  on  account  of  the  presence  of  hexamethylenamine  in  material 
tested.  Hehner's  milk  test,  while  most  delicate,  was  not  suitable 
on  account  of  being  conducted  in  acid  solution,  resulting  in  de- 
composition of  hexamethylenamine  with  the  production  of  formal- 
dehyde. 

While  Rimini's  test  has  been  found  to  be  most  satisfactory  in 
differentiation  of  formaldehyde  in  presence  of  hexamethylenamine. 
experience  teaches  that  certain  precautions  should  be  observed  to 
obtain  best  results. 

The  specimens  to  be  examined  and  all  test  solutions  should 
be  warm,  not  hot,  and  an  excess  of  nitroprusside  solution  should  be 
avoided.  In  weak  specimens  the  nitroprusside  solution  should  be 
diluted  five  to  ten  times.  In  urine  formaldehyde  may  be  detected 
readily  by  this  test  in  strength  of  1-100,000;  in  weaker  strengths 
than  this,  nuich  depends  upon  the  care  and  experience  of  the 
operator. 


*  Read  at  the  Nashville  meeting  of  the  American  Pharmaceutical  As- 
sociation, August,  1913. 
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The  test  is  usually  conducted  as  follows:  About  2  c.c.  of  urine 
specimen,  contained  in  five-inch  test  tube,  is  warmed  and  two  drops 
of  one-half  per  cent,  solution  of  phenylhydrazine  hydrochloride  is 
added,  followed  by  two  drops  of  one-half  per  cent,  solution  of 
sodium  nitroprusside,  the  mixture  being  made  strongly  alkaline  with 
saturated  solution  of  sodium  hydroxide.  In  strengths  1-20,000  to 
1-50,000,  a  deep  blue  coloration  results,  changing  in  a  few  minutes 
to  green,  then  yellow,  or  perhaps,  red.  In  more  dilute  solutions 
the  blue  lasts  momentarily  only,  and  is  quickly  superseded  by  green. 
The  blue  may  be  made  to  last  longer  and  become  more  distinct 
by  adjustment  of  the  quantities  of  sodium  nitroprusside  and 
phenylhydrazine  hydrochloride  added,  the  weaker  strengths  re- 
quiring less  nitroprusside  and  phenylhydrazine.  In  alkaline  solu- 
tions phenylhydrazine  gives  yellow  color,  therefore,  if  there  is  but 
a  trace  of  formaldehyde,  the  depth  of  blue  color  is  masked  and 
converted  into  green  by  mixtures  of  colors  blue  and  yellow. 

Phloroglucin  test,  the  author  of  which  I  have  lost  record,  is 
quite  satisfactory  for  dilutions  of  formaldehyde  in  urine,  not  ex- 
ceeding 1-100,000,  the  red  color  being  masked  by  yellow  of  the  urine. 
The  author  of  this  test  directs  that  a  solution  of  phloroglucin,  i 
gram,  alcohol  90  per  cent.  100  c.c.  and  sodium  hydroxide  10  grams, 
be  made  fresh.  A  much  better  plan  is  to  prepare  a  solution  of 
phloroglucin  in  alcohol,  i  gram  to  100  c.c,  and  add  strong  solution 
of  sodium  hydroxide  to  specimen  at  time  of  testing. 

The  test  is  conducted  as  follows :  To  2  c.c.  of  specimen,  previ- 
ously warmed,  contained  in  a  five-inch  test  tube,  add  one  drop 
of  alcoholic  solution  of  phloroglucin.  then  make  strongly  alkaline 
with  saturated  solution  of  sodium  hydroxide,  previously  warmed, 
the  color  produced  is  red. 

These  tests  have  been  used  with  satisfaction  in  connection 
with  an  investigation  made  by  Dr.  Ikirnani  and  his  associates.  It 
seems  to  me  desirable,  in  connection  with  this  paper,  to  call  at- 
tention to  the  character  of  Dr.  lUirnam's  work  and  the  importance 
of  the  conclusion  arrived  at.  In  a  few  words,  Dr.  lUirnam  has 
learned  that  small  doses,  as  little  as  five  grains  per  day  of  hexa- 
methylenamine  may  produce  formaldehyde  in  the  urine  of  strength 
exceeding  1-30,000,  this  being  highly  destructive  to  the  mucosa  of 
the  bladder,  while  in  other  patients  or.  perhaps,  at  difierent  times, 
one  hundred  grains  per  day  will  produce  only  traces  of  formalde- 
hyde, or  perhaps,  none  at  all.     The  poiiU  of   interest  is  that  it  is 
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dangerous  to  give  large  doses  of  hexamethylenamine  until  the 
patient  has  first  been  treated  with  small  doses. 

Subsequent  to  the  publication  of  Dr.  Burnam's  paper,  much 
interest  was  evinced  by  the  medical  fraternity  in  the  discovery  of  a 
test  for  the  quantitative  estimation  of  formaldehyde  in  the  urine 
that  would  differentiate  hexamethylenamine  and  yet  would  be  prac- 
ticable in  the  hands  of  the  physician. 

I  offer  the  following  test  to  fill  this  requirement;  from  an  as- 
sayed specimen  of  commercial  formaldehyde  solution,  accurate 
dilutions  are  prepared  of  strengths  1-50,000,  1-100,000,  1-200,000, 
1-300,000,  as  standard  solutions  for  colorimetric  comparison. 
More  standard  solutions  may  be  prepared  if  necessary.  The  test 
will  estimate  quantitatively  up  to  1-500,000  in  the  urine  and 
1-30,000,000  in  clear  water.  Dextrose,  acetone,  acetaldehyde  do 
not  interfere  in  solutions  weaker  than  1-30,000  and  then  only  on 
heating  or  long  standing. 

The  test  is  conducted  as  follows :  To  five  c.c.  of  specimen  con- 
tained in  five-inch  test  tube,  add  .1  c.c.  of  15  per  cent,  solution  of 
sodium  hydroxide  and  mix  well.  Then  add  .1  c.c.  phenylhydrazine, 
base,  not  hydrochloride,  finally  add  .7  grams  of  stick  sodium  hy- 
droxide and  agitate  for  ten  minutes.  The  strength  is  estimated 
colorimetrically  by  comparing  with  the  standard  solutions  treated 
in  same  manner  as  specimen,  and  at  the  same  time.  It  is  important 
to  remember  that  the  several  reagents  must  be  added  to  specimen 
and  standard  solutions  at  the  same  time ;  i.e.,  specimen  and  standard 
are  treated  simultaneously. 

Colorimetric  comparisons  must  be  made  within  twenty  minutes 
after  stick  alkali  is  added.  Usually  comparisons  are  made  in  about 
ten  minutes  subsequent  to  the  addition  of  stick  alkali. 

If  it  is  desired  to  keep  specimens  for  some  hours  previous  to 
estimation,  then  the  .1  c.c.  of  15  per  cent,  solution  of  sodium 
hydroxide  must  be  added.  This  addition  prevents  decomposition 
of  hexamethylenamine  with  production  of  formaldehyde,  which 
will  take  place  in  acid  urine  on  standing.  After  specimen  has  been 
made  alkaline  as  directed  in  method  of  assay,  no  attempt  should 
be  made  to  remove  precipitate,  as  such  procedure  will  remove  free 
formaldehyde  wholly  or  in  part.  In  my  experience  any  attempt 
to  remove  color  of  urine,  by  charcoal,  precipitation,  reduction, 
oxidation,  etc.,  results  in  removal  of  some  or  all  of  free  formal- 
dehyde. 
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This  test  has  been  used  with  much  satisfaction  in  a  series  of 
cHnical  experiments  conducted  at  Union  Protestant  Infirmary  by 
Dr.  George  Walker,  Associate  Professor  of  Surgery,  Johns  Hopkins 
Hospital. 

In  line  with  the  above  work  is  a  recent  examination  of  samples 
of  whiskey  submitted  by  Dr.  Hiram  Woods,  Eye  Specialist,  of  this 
city.  Dr.  Woods  stated  that  he  was  at  that  time  treating  a  patient 
almost  blind,  who  could  offer  no  explanation  of  his  condition, 
except  that  he  had  partaken  rather  freely  of  whiskey  mislabelled 
Sherwood  Maryland  Rye. 

Upon  investigating  a  sample  of  this  brand  of  whiskey,  it  was 
found  to  be  a  mixture  of  approximately  30  per  cent,  methyl  alcohol, 
about  15  per  cent,  grain  alcohol  and  55  per  cent,  water.  This 
sample  was  tested  among  other  tests,  including  specific  gravity  of 
distillates,  as  follows : 

A  test  tube  partially  filled  wdth  sample  of  whiskey  was  heated 
mitil  vapor  formed  in  upper  part  of  tube,  into  which  a  copper 
spiral  heated  to  redness  and  slightly  cooled  in  air  was  plunged. 
The  characteristic  odor  of  formaldehyde  and  the  effect  on  nasal 
passages  was  observed,  masked  to  some  extent  by  acetaldehyde  and 
other  odors.  The  formaldehyde  odor  was  much  more  character- 
istic when  applied  to  a  fraction  of  distillate  partially  freed  from 
water  by  saturating  with  potassium  citrate  and  distilling  super- 
natant layer. 

The  specimen  was  further  tested  as  follows:  100  c.c.  was 
supersaturated  with  potassium  citrate  and  thoroughly  shaken. 
When  two  strata  of  liquid  were  formed,  the  upper  measured  about 
44  c.c.  This  latter  liquid  was  removed  into  a  distilling  bulb  con 
nected  with  a  distillation  tube  having  several  bulbs  and  carrying 
glass  beads.  The  liquid  was  heated  on  water  bath  and  began 
to  boil  at  68°-70°  C,  the  larger  portion  distilling  over  under  75°  C  , 
rising  to  78°  then  to  85°.  The  mixed  distillate  was  twice  distilled 
over  lime,  practically  all  coming  over  under  78^  C.  This  distillate 
was  then  carefully  fractionated,  the  lower  boiling  point  fractions 
being  collected  and  refractionated  until  19  c.c.  of  liquid  boiling  at 
r)5°-66°  C.  was  obtained.  This  distillate  tested  with  copper  spiral 
gave  entirely  characteristic  formaldehyde  eff'ects. 

I'ormaldehyde  produced  in  solution  by  plunging  heated  copper 
spiral  into  portion  of  distillate  and  testing  in  accordance  with 
Rimini's  Test,  gave  entirely  characteristic  reaction,  as  also  Hehner's 
milk  test,  Phloroglucin  test,  and  Dunning's  test. 
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Methyl  salicylate  was  produced  with  salicylic  acid  and  sulphuric 
acid,  but  only  a  trace  of  iodoform  could  be  produced.  The  quantity 
of  methyl  alcohol,  96  per  cent.,  was  then  estimated  with  a  re- 
fractometer  and  by  the  method  suggested  by  C.  Simmonds  in  his 
notes  on  the  determination  of  small  quantities  of  methyl  alcohol, 
which  is  here  given. 

Note  on  the  Determination  of  Small  Quantities  of  Methyl 

Alcohol. 

By  C.  Simmonds:  Analyst.  27,   16   (1912). 

Small  proportions  of  methyl  alcohol  have  hitherto  been  some- 
what difficult  to  determine  readily  and  accurately.  Fairly  good 
approximate  results  can  be  obtained  by  comparative  experiment.s 
with  the  well  known  method  of  Riche  and  Bardy  (Compt.  rend.,  80, 
1076,  1875),  or  with  Wolff's  modification  of  Trillat's  process 
(Ann.  Inst.  Fasten,  1902,  8),  but  these  methods  are  lengthy  and 
rather  troublesome.  The  process  described  by  Thorpe  and  Holmes 
(J.  Chem.  Soc,  85,  i ;  1904)  gives  good  results  when  the  quantity 
of  methyl  alcohol  is  not  too  small.  It  is  not  well  adapted,  however, 
for  use  when  the  proportion  of  methyl  alcohol  is  less  than  about 
2  per  cent,  of  the  ethyl  alcohol,  since  the  necessary  subtractive 
correction  (loc.  cit.,  pp.  2,  3)  may  in  such  cases  be  equal  to  or  may 
exceed  the  quantity  it  is  desired  to  estimate.  For  determining  very 
small  portions  of  methyl  alcohol  the  method  is  quite  inapplicable. 
In  such  cases  satisfactory  determinations  can  be  made  by  applying 
the  principle  of  colorimetric  comparison  by  Deniges'  process  for 
detection  of  methyl  alcohol   (Compt.  rend.,  150,  332,  1910). 

The  possibility  of  thus  using  the  process  is  indicated  by  Deniges' 
(loc.  cit.,  p.  833).  The  object  of  the  present  note  is  to  give  the 
procedure  which  the  writer  finds  most  suitable  for  utilizing  the 
reaction  quantitatively  in  general  analytical  work  as,  for  example, 
in  examining  spirituous  beverages,  medical  tinctures,  flavoring  es- 
sences, and  so  forth. 

The  alcoholic  mixture  is  best  purified,  when  necessary,  cither 
by  the  method  of  Thorpe  and  -Holmes  (J.  Chem.  Soc,  83,  314, 
1903),  or  by  other  suitable  means.  It  is  then  diluted  with  water 
or  mixed  with  ethyl  alcohol,  as  the  case  may  require,  until  it  con- 
tains TO  per  cent,  of  total  alcohol  by  volume. 

To  5  c.c.  of  this  i)rcpare(l  li([ui(i  contained  in  a  wide  test  lube 
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are  added  2.5  c.c.  of  permanganate  solution  (2.0  grams  KAln04 
per  100  c.c),  and  then  0.2  c.c.  of  strong  sulphuric  acid.  When 
the  reaction  has  proceeded  about  live  minutes,  0.5  c:c.  of  oxalic 
acid  solution  is  added  (0.6  grams  crystallized  acid  per  100  c.c). 
On  shaking  the  liquid  becomes  clear  and  nearly  colorless.  One 
c.c.  of  strong  sulphuric  acid  is  now  run  in  and  well  mixed  with  the 
solution,  which  is  finally  treated  with  5  c.c.  of  Schifif's  reagent. 
A  violet  color  is  developed  in  the  course  of  a  few  minutes  unless 
mere  traces  of  methyl  alcohol  were  present,  when  twenty  or  thirty 
minutes  may  be  required. 

This  color  is  due,  of  course,  to  the  reaction  of  the  fuchsin 
solution  with  formaldehyde,  produced  by  the  oxidation  of  the 
methyl  alcohol.  A  sufficient  quantity  of  sulphuric  acid  is  present  to 
prevent  the  development  of  color  with  any  acetaldehyde  formed 
from  the  ethyl  alcohol  during  the  oxidation. 

A  preliminary  experiment  carried  out  as  described  serv^es  to 
detect  the  presence  of  methyl  alcohol,  if  it  is  not  already  known, 
and  to  give  some  idea  of  the  quantity.  According  to  the  indications 
thus  obtained,  another  part  of  the  prepared  liquid  is  further 
diluted,  if  necessary,  with  ethyl  alcohol  of  10  per  cent,  strength 
until  it  contains  from  o.ooi  to  0.004  grams  of  methyl  alcohol  in 
5  c.c. ;  the  experiment  is  repeated  side  by  side  with  two  or  more 
standards  for  comparison.  These  contain  o.ooi,  0.002,  0.003,  ^tc, 
gram  of  methyl  alcohol  in  5  c.c  of  10  per  cent,  ethyl  alcohol.  The 
colors  produced  are  compared  in  small  Xessler  tubes  (25  c.c.)  or  in 
a  suitable  colorimeter. 

With  properly  sensitive  Schift"s  reagent,  0.0003  gram  methyl 
alcohol  in  the  5  c.c.  of  liquid  taken  is  readily  detected.  The  best 
depths  of  color  for  comparison,  however,  are  given  by  the  formal- 
dehyde produced  in  the  manner  described  from  quantities  of  o.ooi 
to  0.004  gram  of  methyl  alcohol. 

It  is  convenient  to  keep  a  standard  solution  (i  gram  per  liter) 
of  methyl  alcohol  in  10  per  cent,  ethyl  alcohol.  This  is  diluted  as 
required  with  10  jjer  cent,  alcohol  to  form  the  standards  for  com- 
jjarison.  This  i)roportion  of  ethyl  alcohol  (10  per  cent.)  is  a  suit- 
able strength  for  general  work,  as  the  distillates  ordinarilv  obtained 
are  stronger,  and  can  be  diluted  down  instead  of  having  to  be 
concentrated. 

The  process  has  the  ad\antage  of  (i)  being  rapidly  executed, 
(2)    requiring  only  a   small   (|uantity   of   material,  and    (3)    being 
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directed  applicable  to  weak  distillates.  The  degree  of  accuracy 
obtainable  is  shown  by  the  following  results  of  a  typical  series  of 
experiments : 

Grams  meth}!   alcohol   per   100  c.c. 

Present      0.005        0.028        0.044        0.072        o.ioo        0.500        i.ooo 

Found         0.004        0.029        0.046        0.072        0.104        0.492        0.968 

Formaldehyde,  of  course,  must  be  absent  from  the  unoxidized 
solution  of  the  alcohols,  or  else  its  effect  must  be  determined  and 
allowed  for.     Glycerol  must  also  be  absent. 

The  method  of  purification  referred  to  is  for  the  purpose  of 
getting  rid  of  other  volatile  substances,  such  as  ether,  chloroform, 
benzene,  essential  oils,  etc. ;  25  c.c.  of  the  sample  are  diluted  in  a 
separatory  funnel  with  water  to  100-150  c.c;  enough  salt  added  to 
saturate  the  solution  which  is  then  shaken  vigorously  for  five 
minutes  with  50-80  c.c.  of  light  petroleum  (boiling  below  60°), 
allowed  to  stand  0.5  hour,  the  lower  layer  drawn  off  and  again 
extracted  if  necessary,  the  petroleum  extracts  washed  with  25  c.c. 
of  saturated  salt  solution,  the  wash  waters  added  to  the  main 
bulk  of  liquid  which  is  then  neutralized  if  necessary  and  100  c.c. 
distilled  over.  Experiment  has  shown  that  all  of  the  alcohol  is 
recovered  in  the  first  100  c.c.  of  distillate. 

Note  by  author  of  this  paper.  Sensitive  fuchsin  bisulphite 
solution  is  readily  made  according  to  the  following  formula :  In 
TOO  c.c.  of  a  saturated  solution,  less  than  i  per  cent,  of  basic 
fuchsin,  dissolve  sodium  bisulphite  10  grams  and  when  nearly 
colorless  mix  with  purified  animal  charcoal  and  filter,  a  perfectly 
clear  colorless  solution  should  result. 

L.\BORAT()KV    HvN.SON,    WeSTCOTT    &   Co., 

Baltimore,  Md. 
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A  ^)l•ARTl-:KI,^-  Rkn'ikw  of  Somi-:  oi--  tiir  Moki:  EvrKRHSTiNd  Liter.\- 
TURK  Ri-:r,.\TiN'G  TO  I'IrAR^rACY  and  Materia  Medica. 

By   M.   I.  WiLBERT,  Washington,   D.   C. 

The  Pharmaceutical  events  of  the  year,  the  meetings  of  the 
American  Pharmaceutical  Association  and  of  the  National  Associa- 
tion of  Retail  Druggists,  have  passed  into  history  but  will  long  be 
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remembered  as  being  epoch-making  in  that  the  associations  have 
undertaken  to  develop  activities  heretofore  generally  ignored. 

The  American  Pharmaceutical  Association  at  its  meeting  in  the 
City  of  Nashville  during  the  week  of  August  i8th  established  a  com- 
mission to  study  and  to  report  on  the  uses  and  limitations  of 
proprietary  remedies. 

The  National  Association  of  Retail  Drnggists  at  its  meeting  in 
the  City  of  Cincinnati  the  following  week  devoted  considerable  time 
to  the  discussion  of  the  proposed  Federal  antinarcotic  legislation, 
and  while  in  a  general  way,  the  Association  endorsed  the  work  of 
the  National  Drug  Trade  Conference,  a  number  of  exceptions  to 
the  so-called  Harrison  Bill,  H.  R.  6282,  now  pending  in  Congress, 
were  taken,  and  the  Committee  on  National  legislation  was  in- 
structed to  1)ring  these  exceptions  to  the  attention  of  persons  in- 
terested. 

Many  of  the  State  Pharmaceutical  Associations  have  already 
held  their  amiual  sessions  and  from  the  published  reports  in  drug 
and  other  journals  the  meetings  this  year  have  been  more  than 
usually  successful.  Several  of  the  state  associations  report  material 
accessions  to  their  membership  and  at  all  of  the  meetings  this  year 
the  interest  in  organization  work  appears  to  have  been  well  main- 
tained. 

Drug  Plant  Exhibition. — The  annual  meeting  of  the  American 
Medical  Association  was  referred  to  at  some  length  in  a  previous 
number  of  this  Journal  (August,  p.  380)  but  the  account  failed 
to  call  attention  to  the  unusually  interesting  exhibits  of  a  scientific 
nature.  From  a  pharmaceutical  point  of  view  the  collection  of 
drugs,  growing  as  well  as  dried,  made  by  the  Department  of 
Pharmacy  of  the  University  of  ^Minnesota  was  of  greatest  interest. 
It  was  particularly  unfortunate  that  this  really  excellent  collection 
of  material  was  not  shown  in  connection  with  other  exhibits  in  the 
main  building  so  as  to  have  been  available  for  study  by  a  greater 
number  of  visiting  meml^ers  of  the  A.  AT.  A. 

The  Association  of  Food,  Dairy  ami  Drug  Oflicials  held  its  an- 
nual meeting  at  Mobile,  Alabama,  June  t6  to  20,  1913.  To  the 
pharmacists  of  the  country  the  annual  meetings  of  this  Association 
should  be  of  immediate  interest  though  the  proceedings  are  but 
seldom  reported  in  drug  journals  and  very  infrequently  indeed 
commented  on  by  pharmacists  themselves.  From  a  report  of  the 
proceedings  for  this  year  (The  American  Food  Journal,  July,  1913), 
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it  appears  that  a  propaganda  for  education  and  co-operation  is  to 
be  instituted  in  connection  with  the  enforcement  of  Federal  and 
State  Food  and  Drug  Laws  and  that  the  individuahsm  so  frequently 
manifested  heretofore  will  give  way  to  concerted  action  on  the 
part  of  all  concerned. 

A  discussion  on  the  substandard  clause  of  the  National  and 
many  of  the  State  laws  relating  to  drugs  elicited  general  condem- 
naton  of  this  provision  and  the  suggestion  that  all  drugs  should  be 
required  to  confomi  with  adopted  standards. 

The  British  Pharmaceutical  Conference  held  its  50th  Annual 
Meeting  in  London  the  week  of  July  21,  1913,  and  from  the  reports 
published  in  British  pharmaceutical  journals,  the  meeting  was  from 
all  points  of  view  most  successful.  The  papers  read  in  the  two 
sections  were  of  the  usual  high  quality  and  constitute  a  valuable 
contribution  to  pharmaceutical  literature.  Some  of  the  foreign 
guests  to  the  Jubilee  Meeting  contributed  to  the  scientific  section 
of  the  conference  and  all  took  an  active  part  in  the  discussion  of 
the  several  papers  that  were  presented.  .  .  .  P. -van  der  Wielen, 
the  representative  of  the  Pharmaceutical  Society  of  Holland,  pre- 
sented a  paper  on  standardization  of  opium  for  pharmaceutical 
purposes  in  which  he  recommends  the  adoption  of  a  normal  opium 
standardized  for  morphine,  narcotine,  codeine  and  meconic  acid. 

Pharmacopeia  Revision,  British. — Umney,  John  C.  (Pharm.  J., 
1913,  v.  91,  pp.  162-172),  in  the  presidential  address  before  the 
British  Pharmaceutical  Conference,  presented  a  comprehensive  re 
view  of  conditions  under  which  national  pharmacopoeias  are  pro- 
duced in  other  countries  and  a  comparison  of  these  conditions  with 
the  methods  which  prevail  in  Great  Britain.  Also  made  a  plea  for 
the  statutory  recognition  of  pharmacists  as  co-revisors  wdth  medical 
men  in  the  production  of  the  British  Pharmacopceia. 

The  report  of  the  Pharmacopoeia  Committee  of  the  General 
Medical  Council  states  in  part:  (Chein.  &  Drug.,  1912,  v.  82,  p. 
884)  :  Six  sections  of  the  draft  text  of  the  new  Pharmacopoeia 
have  now  been  prepared  by  the  editors,  and  are  undergoing  re- 
vision by  the  committee,  with  the  help  of  the  several  Committees 
of  Reference.  The  greater  part  of  the  work  is  ready  to  go  to 
press.  A  further  report  by  the  Committee  of  Reference  in  Phar- 
macy, containing  suggestions  relating  to  the  formulre  for  official 
ointments,  has  been  received,  and  will  be  published  shortly. 

International    Pharntaceiitical    Congress. — Anon.     (Pharm.    J., 
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1913,  V.  90,  p.  831).     More  than  500  applications  for  membership, 
have  already  been   received    for  the    nth   International   Pharma- 
ceutical Congress  to  be  held  at  The  Hague  from  September  21  to 
September  27.     The  proceedings  promise  to   be   interesting,  both 
from  the  social  and  business  points  of  view. 

The  preliminary  program  for  the  Congress  enumerates  a  large 
number  of  important  subjects  for  discussion  in  the  five  sections 
into  which  the  Congress  is  to  be  divided.  The  meetings  are  to  be 
held  under  the  august  patronage  of  His  Royal  Highness,  Prince 
Henry  of  the  Netherlands,  and  pharmacists  who  are  interested  may 
register  as  patrons  (25  florins)  or  as  ordinary  members  (10 
florins)  by  sending  the  required  amount  to  the  Secretar}',  J.  J. 
Hofman,  Schenkweg  4,  The  Hague,  Holland. 

Hygienic  Laboratory  Bulletin  No.  88,  recently  published,  out- 
lines a  method  for  determining  the  toxicity  of  coal-tar  disinfectants 
together  with  a  report  on  the  relative  toxicity  of  some  commercial 
disinfectants.  The  author,  Worth  Hale,  expresses  the  opinion  that 
from  a  physiological  point  of  view  it  follows  that  if  a  substance 
when  introduced  into  the  body,  and  acting  chemically,  injures  or 
interferes  in  any  degree  with  the  normal  physiological  processes  it 
should  be  classed  as  a  harmful  agent  and  hence  a  poison.  All 
poisonous  substances  should  be  classified  according  to  the  degree 
of  their  toxic  action  and  power  to  cause  either  late  or  immediate 
death.  The  Bulletin  reports  a  systematic  study  of  80  disinfectants 
23  of  which  were  labelled,  either  directly  or  by  inference,  as  being 
free  from  poisonous  properties.  All  of  the  preparations  were  found 
to  be  poisonous  to  guinea  pigs,  cats  and  mice,  though  the  degree 
of  relative  toxicity  varied  from  5  to  90  per  cent,  of  that  of  phenol. 

Council  on  Pharmacy  and  Chemistry. — Sollmann,  Torald.  (/. 
Am.  Med.  Assoc,  1913,  v.  61,  p.  5-7).  Yesterday,  to-day  and  to- 
morrow, a  review  of  the  activities  of  the  Council  on  Pharmacy  and 
Chemistry.  The  publication  of  New  and  Nonofficial  Remedies  and 
the  production  of  an  authoritative  compend  of  therapeutically 
active  drugs. 

Local  Formularies.— Anon.  (Pharm.  J.,  1913,  v.  QO,  p.  863). 
A  number  of  local  organizations  in  different  parts  of  Great  Britain 
have  issued  local  formularies  based  upon  the  B.  P.  Codex  to  cover 
the  preparations  largely  prescribed  in  the  particular  locality. 

Patent  Medicines. — Anon.  (Chem.  &  Drug.,  1913,  v.  82,  pp. 
943-944).   Members   of   the   Select   Committee   of   Parliament   on 
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patent  medicines  are  credited  with  ha\ing  conducted  the  patent 
medicine  inquiry  with  great  thoroughness.  One  thing  which  appears 
tolerably  certain  is  that  the  Committee  will  recommend  the  pro- 
hibition ^of  advertisements  of  "cures  "  for  cancer  and  consumption. 
They  will  also  advocate  a  much  stricter  control  over  the  sale  of 
remedies  for  female  ailments  and  the  total  suppression  of  the  public 
supply  of  abortefacients. 

Patent  Medicine  Revenue. — Anon.  [Chcni.  &  Drug.,  1913,  v. 
83,  p.  45).  The  Chancellor  of  the  Exchequer  is  quoted  as  stating 
that  the  amount  of  the  loss  in  the  estimated  revenue  from  patent 
medicines  this  year,  compared  with  the  actual  revenue  last  year, 
is  about  £50,000. 

Hypnotic  Drugs  Classed  as  Poisons. — Anon.  (Pliann.  J.,  191 3, 
V.  90,  p.  772).  Various  hypnotic  drugs  are  now  included  in  part 
2  of  the  British  Schedule  of  I'oisons.  The  words  actually  added 
to  the  Schedule  are  as  follows :  "  Diethyl-barbituric  acid  and  other 
alkyl,  aryl,  or  metallic  derivatives  of  barbituric  acid,  whether  de- 
scribed as  Veronal,  Proponal,  Medinal,  or  by  any  other  trade  name, 
mark,  or  designation ;  and  all  poisonous  Urethanes  or  Ureides." 

Veronal  as  a  Poison. — Bennett,  Ernest  H.  G.  (Chern.  &  Drug., 
1913,  v.  83,  p.  66).  Veronal  promises  to  be  a  fashionable  poison 
for  would  be  suicides.  Recently  observed  cases  suggest  the  de- 
sirability of  transferring  this  substance  from  part  2  of  the  poison 
schedule  to  part  i  and  thus  render  it  more  difficult  to  purchase 
except  with  a  prescription. 

Improper  Containers. — Murray,  B.  L.  (/.  Am.  Pliann.  Assoc. 
1913,  v.  2,  p.  446).  Many  chemicals  deteriorate  rapidly  for  lack 
of  proper  containers,  and  greater  care  should  be  exercised  in  in- 
sisting that  chemicals,  particularly  chemicals  for  pharmaceutical 
and  analytical  purposes,  be  properly  packed. 

The  Interpretation  of  ( '.  S.  P.  Assay  Processes. — Taylor,  Frank 
O.  (/.  Ind.  &  Eng.  Chem.,  1913,  v.  5,  pp.  601-604).  Conditions 
surrounding  the  assay  of  drugs  and  preparations,  by  different  men, 
cannot  always  be  the  same  and  variation  may  occur  for  a  number 
of  reasons.  The  carrying  out  of  the  assay  processes  of  the  U.  S.  P. 
n,i»st  be  done  with  a  clear  vision  of  the  end  to  be  attained  and  a 
thorough  understanding  of  the  many  pitfalls  in  the  way  of  the 
chemist. 

Glass  Stoppers,  Loosening. — Steensma,  F.  A.  {Chem.  IVeek- 
hlad,  1912,  V.  9,  pp.  894-896).    When  the  usual  methods  of  loosening 
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glass  stoppers  do  not  avail,  a  small  quantity  of  ether  poured  on  the 
neck  of  the  bottle  so  that  the  ether  may  penetrate  as  much  as 
possible  between  the  stopper  and  the  neck,  then  warming  the 
outer  side  of  the  neck  with  warm  water,  will  frequently  loosen  the 
stopper. 

Diuretic  Drugs. — Christian,  Henry  A.  (/,  Am.  Med.  Assoc., 
1913,  V.  61,  p.  267),  reports  some  experimental  work  to  determine 
the  value  of  diuretic  drugs  in  acute  experimental  nephritis.  The 
results,  while  too  limited  to  be  conclusive,  are  suggestive  and  in- 
dicate the  need  of  careful  reexamination  of  the  efifects  of  various 
diuretics  in  nephritis  with  the  methods  now  available  for  testing 
renal   function. 

Nitrogen,  Determination  of. — Rosenbloom,  Jacob.  (/.  Am. 
Med.  Assoc,  1913,  v.  61,  pp.  87-88).  A  method  for  the  estimation 
of  total  nitrogen  and  ammonia  nitrogen  in  urine.  The  method  de- 
pends on  the  fact  that  when  a  neutral  solution  of  an  ammonium 
salt  is  treated  with  formaldehyde,  combination  occurs  with  the  for- 
mation of  hexamethylenetetramine  and  the  liberation  of  a  cor- 
responding amount  of  acid  which  can  be  titrated  with  tenth-normal 
sodium  hydroxide. 

Ash  and  Moisture  Constants  of  Powdered  J^egetable  Drugs. — 
Thurston  and  Thurston.  (/.  .Im.  Pharm.  Assoc,  1913,  v.  2,  pp. 
474-476).  A  report  in  the  form  of  a  table  giving  the  water  con- 
tent, ash  content,  and  the  nature  of  the  ash  found  in  a  number 
of  the  official  and  unofficial  drugs. 

The  J'aluatio)i  of  Chocolate. — Kiihl,  Hugo.  {Suedd.  Apoth. 
^tQ-,  1913-  V.  53,  pp.  214-216).  For  the  chemical  determination 
of  adulterations  in  chocolate  it  is  necessary  to  determine  the  ash 
content,  the  fat  content,  the  nature  of  the  fat  and  the  sugar 
content.  Corn  starch  can  be  recognized  by  means  of  the  microscope, 
as  can  powdered  cacao  nibs. 

Salicylic  Acid. — Hewlett,  A.  \\'.  {J.  Am.  Med.  Assoc,  1913,  v. 
6t.  ])p.  319-321),  reports  on  the  clinical  effects  of  "natural"  and 
"  synthetic  "  sodium  salicylate.  The  variations  in  action  shown 
by  the  tabulated  statistics  of  the  comi^rehensive  report  are  sur- 
])risingly  small.  Allowing  for  statistical  error,  one  must  cone!'  de 
that  natural  and  synthetic  sodium  salicylate  are  indistinguishable 
so  far  as  tlieir  thcra])eutic  and  toxic  effects  on  jiatients  are  con- 
cerned. 

Methyl  .llcohol. — Editorial.      (./.  ./;;/.  M.  Assoc,   1913,  v.  61, 
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p.  126).  The  close  chemical  relationship  and  the  similarity  in 
physical  properties  and  behavior  of  methyl  and  ethyl  alcohol  have 
made  it  difficult  to  believe  that  they  could  be  so  distinct  and  unlike 
in  respect  to  their  toxicity.  A  growing  collection  of  evidence  is 
making  it  manifest,  however,  that  in  small,  frequently  repeated 
doses  methyl  alcohol  is  far  more  poisonous  than  is  ethyl  alcohol. 
A  single  large  dose  of  the  latter  may,  however,  provoke  a  more 
toxic  manifestation  than  does  methyl  alcohol.  It  would  appear  as 
if  methyl  alcohol,  administered  in  small  repeated  quantities,  brings 
about  a  cumulative  effect. 

Antiluetin. — Anon.  {Suedd.  Apoth.  Ztg.,  1913,  v.  53,  p.  440). 
Antiluetin,  the  bitartrate  of  potassium-ammonium-antimony  oxide, 
is  being  introduced  as  a  substitute  for  salvarsan,  it  being  thought 
that  the  use  of  the  less  poisonous  antimony  in  place  of  arsenic  in 
organic  combination  might  be  of  advantage.  It  has  been  extensively 
experimented  with  in  the  hospitals  of  Japan. 

Aqua  Destillata. — Konig,  F.  (Apoth.  Ztg.,  1913,  v.  28',  p.  383). 
It  has  been  repeatedly  shown  that  sterilized  distilled  water,  even 
within  several  days,  contains  bacterial  vegetation  and  that  such 
germ-laden  water  is  not  safe  for  use  in  connection  with  solutions 
that  are  to  be  introduced  intravenously  as  the  solutions,  even  after 
sterilization,  will  of  necessity  contain  killed  organisms  and  the 
chemical  products  generated  by  them. 

Argulan  is  mercuric  dimethyl-phenyl-pyrazolone  containing  46.8 
per  cent.  Hg,  and  is  reported  to  be  a  very  useful  antisyphilitic 
(Chem.  &  Drug.,  1913,  v.  82,  p.  945). 

Asafoctida. — Greenish,  Henry  G.  (Pharm.  J.,  1913,  v.  90,  pp. 
729-731).  Asafcetida  is  exported  chiefly  from  the  Persian  Gulf 
ports,  and  from  Bombay.  That  which  reaches  London  comes 
almost  entirely  from  the  Persian  Gulf,  though  small  quantities  may 
be  transshipped  to  London  at  Hamburg.  Much  of  that  sold  on  the 
London  market  is  reexported  to  the  United  States,  Canada,  South 
Africa,  and  the  Continent.  Comparatively  little  of  the  drug  is  in 
fine  tears  with  a  uniform  waxy  fracture. 

Bromides. — Greene,  Charles  W.  (/.  Am.  Med.  Assoc,  1913,  v, 
61,  pp.  271-273),  reports  a  study  to  determine  the  responses  of  the 
heart  to  bromide  perfusion.  The  inorganic  bromides  are  relatively 
indifferent  to  such  organs  as  the  heart  of  the  cold-blooded  verte- 
brates. On  the  hearts  of  warm-blooded  animals  the  bromides  are 
in  the  long  run  sharply  depressant.    From  a  review  of  the  literature 
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the  authors  concktdc  that  many  of  the  so-called  bromide  therapeutic 
effects  are  distinctly  chargeable  to  the  base  with  which  the  bromide 
has  been  combined. 

Calcium  Chloride. — Anon.  {Sncdd.  Jpoth.  Zty.,  1913,  v.  53,  p. 
261).  Attention  is  called  to  the  greatly  increasing  use  of  calcium 
chloride  bread,  for  the  administration  of  calcium  chloride. 

Canmihis  Indica. — Anon.  {Snedd,  jipoth.  Ztg.,  191 3,  v.  53,  p. 
423).  The  Egyptian  Government  has  prohibited  the  importation 
of  cannabis  indica  and  is  taking  active  steps  to  i)revcnt  smuggling 
of  this  narcotic. 

Coca. — Anon.  {Sncdd,  Apoth.  Ztg.,  1913,  v.  53,  p.  367).  Peru 
has  long  since  lost  its  claim  as  the  home  of  erythroxylon  coca.  The 
plant  is  being  cultivated  in  many  of  the  other  South  American 
countries,  Bolivia,  Ecuador,  Columbia,  and  also  Brazil.  It  is  also 
produced  in  quantities  in  the  West  Indies,  Java,  and  Ceylon.  Ac- 
cording to  recent  reports  the  Java  planters  are  to  undertake  the 
manufacture  of  crude  cocaine. 

Colocynth. — Roe,  R.  B.  {Pharm.  J.,  1913,  v.  90,  p.  800  [Lancet, 
May  31,  1913]),  reports  a  case  of  poisoning  by  colocynth  in  which 
a  woman  of  25  years  took  75  grains  of  powdered  colocynth. 
Vomiting  and  diarrhcea  were  the  principal  symptoms  during  the 
acute  period.  This  drug  appears  to  be  uncertain  in  its  action, 
the  smallest  fatal  dose  for  a  human  l)eing  on  record  is  60  grains, 
but  recovery  is  recorded  to  have  taken  place  after  3  ounces. 

Diplosal. — Council  on  Bharmacy  and  Chemistry  of  the  A.  M.  A. 
(/.  .];;/.  Med.  Assoc,  1913,  v.  61,  p.  121).  Diplosal  is  the  salicylic 
ester  of  salicylic  acid.  It  is  obtained  from  salicylic  acid  or  salicy- 
lates by  the  action  of  suitable  condensing  agents.  Diplosal  occurs 
as  a  white,  crystalline  powder,  practically  free  from  odor  and  taste. 
It  melts  at  147-148°  C.  It  is  almost  insoluble  in  water,  but  is 
easily  soluble  in  ether  and  benzene.  It  is  soluble  in  alkaline  solu- 
tions, with  formation  of  alkali  salicylate.  Diplosal  may  be  given 
in  single  doses  of  0.5  to  i  gm. 

iDiplosal,  Toxicity  of. — MacLachlan,  John.  (/.  A)ii.  Med. 
Assoc,  1913,  V.  61,  pp.  1 16-117),  reports  on  the  toxicity  of  diplosal. 
The  author  concludes  that  diplosal  is,  like  all  of  the  salicylates, 
toxic,  if  given  in  large  doses;  and  that  it  does  require  much  smaller 
doses  to  produce  the  toxic  effect. 

Emetine  Hydrochloride. — Council  on  Pharmacy  and  Chemistry 
of  the  A.  M.  A.     (/.  Am.  Med.  Assoc.  KJ13,  v.  ()\,  p.  2y),  emetine 
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hydrochloride,  the  hydrochloride  of  an  alkaloid  found  in  Ccphaelis 
ipecacuanha,  occurs  as  a  white,  crystalline  powder,  soluble  in  water 
and  alcohol.  The  aqueous  solution  of  emetine  hydrochloride  is 
practically  neutral  toward  litmus.  The  general  alkaloidal  reagents 
precipitate  emetine,  even  from  dilute  solutions.  Alkalies  precipitate 
it  from  aqueous  solutions  of  its  salts.  Emetine  is  said  to  act 
similarly  to  ipecac,  but  is  relatively  more  nauseant  and  less  emetic. 

Ergot. — Crawford  and  Crawford.  (/.  Am.  Med.  Assoc,  1913, 
V.  61,  pp.  19-23).  The  cock's  comb  test  for  the  activity  of  ergot 
preparations,  with  report  of  a  number  of  experiments  made  with 
hydroxyphenylethylamin. 

Glycyrrhiza. — Anon.  {Chcni.  &  Drug.,  1913,  v.  82,  pp.  773- 
774).  The  collection  of  licorice  root  in  Turkey  and  Russia  has 
been  developed  into  a  flourishing  industry  by  an  Anglo-American 
concern.  A  considerable  proportion  of  the  licorice  gathered  is  used 
for  flavoring  tobacco  in  the  United  States.  In  Syria  the  licorice 
plant,  Glycyrrhisa  glabra,  is  not  cultivated,  but  is  found  growing 
wild  in  large  quantities,  usually  in  stretches  of  open  land  where 
the  soil  is  of  a  damp  and  marshy  character.  It  is  regarded  by  the 
natives  as  a  serious  pest,  greatly  interfering  with  cereal  cultiva- 
tion. 

Hedeovna. — Macht,  David  I.  (/.  Am.  Med.  Assoc,  1913,  v. 
61,  pp.  105-107).  A  case  of  poisoning  by  oil  of  pennyroyal;  with 
report  of  some  experimental  observations,  from  which  the  author 
concludes  that  the  so-called  emmenagogue  oils  are  by  no  means  innoc- 
uous substances,  and  do  not  deserve  the  place  among  the  official 
pharmacologic  preparations  which  many  of  them  hold. 

Hydrastis. — Anon.  (Sncdd.  Apoth.  Ztg.,  1913,  v.  53,  p.  240). 
Fluid  extract  of  hydrastis  precipitates  readily  and  the  precipitate 
usually  carries  down  with  it  some  of  the  contained  alkaloids. 

Hygralon  is  the  name  given  to  a  mercury-potash  soap  prepared 
from  cocoanut  oil  with  30  per  cent,  metallic  mercury,  which  is  said 
to  be  an  efficient  substitute  for  blue  ointment  as  an  antisyi)hilitic 
inunction  (Clieni.  &  Drug.,  HJ13.  v.  2d^,  p.  945.) 

Lactopeptinc. — Puckncr,  W.  A.  (/.  //;/;.  Med.  /Issoc,  1913, 
V.  61,  pp.  358-359).  A  re])ort  on  the  re-examination  of  lacto- 
peptinc, which  confirms  the  findings  of  the  Council  on  Pharmacy 
and  Chemistry  jniblished  some  six  years  ago. 

Magnesium  Sulphate. — Anon.  {Pharm.  J.,  19T3,  v.  90,  p. 
719).    A  case  of  death  by  poisoning  from  Epsom  salts  is  reported. 
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It  is  thought  that  the  patient,  a  woman,  had  taken  over  4  ounces 
of  the  drug  at  one  dose. 

Nitroglycerin. — Cornwall,  Edward  E.  (/.  A)n.  Med.  Assoc, 
1913,  V.  61,  pp.  118-120).  Nitroglycerin  should  never  be  used  for 
the  primary  purpose  of  a  heart  stimulant.  When  given  under  the 
tongue  it  produces  almost  as  prompt  an  effect  as  when  injected 
under  the  skin.  'l"he  chief  contra-indications  to  the  use  of  nitro- 
glycerin are  (i)  low  or  relatively  low  blood  pressure;  (2)  ad- 
vanced chronic  nephritis  with  very  high  blood  pressure  and  toxemic 
conditions  producing  high  blood  pressure,  as  a  rule;  and  (3)  the 
presence  of  an  idiosyncrasy  in  regard  to  its  action. 

Nux  Vomica. — Hjelt,  W.  {Apoth.  Ztg.,  1913,  v.  28,  p.  415 
[Farmaceutiskt  Notisblad,  1913.  Xo.  10]).  Nux  vomica  extracted 
with  menstrua  containing  from  20  to  70  per  cent,  of  alcohol  was 
found  to  yield  tinctures  that  contained  essentially  the  same  amount 
of  alkaloids  though  the  extract  content  in  the  tinctures  made  with 
low  percentage  alcohol  was  much  higher  than  that  of  the  tinctures 
made  with  stronger  alcohol. 

Opium. — Anon.  (Cliem.  &  Drug.,  1913,  v.  83,  p.  56).  The 
Chinese  Government  has  requested  that  the  opium  accumulated 
at  Chinese  ports  be  reshipped  to  non-Chinese  markets  and  has 
offered  to  pay  the  freight.  No  final  decision  has  as  yet  been 
come  to  by  the  British  Government. 

Opium,  Production  of. — Anon.  (Sucdd.  Apoth.  Ztg.,  1913,  v. 
53,  pp.  263-264).  An  article  by  R.  Millant  on  the  production  of 
opium  in  Turkey  states  that  there  are  at  the  present  time  3  markets 
for  this  opium,  Smyrna,  Constantinople  and  Salonica,  that  receive 
their  opium  from  the  adjoining  country. 

Phenolsulphonephthaelin. — Goodwin,  Charles.  (/.  Am.  Med. 
Asoc.  1913,  V.  61,  pp.  184-189).  The  use  of  phenolsulphoneph- 
thalein  in  estimating  the  functional  activity  of  the  kidneys.  The 
intravenous  injection  of  the  substance  is  not  as  satisfactory  as 
when  it  is  given  by  mouth.  It  frequently  gives  information  that 
is  of  considerable  value. 

Potassium  Pcr])ianganate,  as  an  Amcthetic. — luirton.  Wilfred  M. 
(/.  Am.  Med.  .issoc,  1913,  v.  61.  pp.  196-197).  A  preliminary 
communication  in  regard  to  j^otassium  permanganate  as  a  local 
anesthetic  to  the  gcnito-urinary  mucous  membranes;  with  a  report 
of  several  cases.     It  has  no  ])erceptible  action  on  the  skin. 

Salz'arsan. — Wadhams,  S.   H.      (/.  Am.  Med.  Assoc,   1913.  v. 
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61,  pp.  385-386).  A  report  of  three  cases  of  amebic  dysentery  suc- 
cessfully treated  with  salvarsan. 

Santonica. — Anon.  (Chcni.  &  Drug.,  1913,  v.  82,  p.  950). 
Genuine  worm  seed  {ArtcDiisia  uiarit'una)  only  occurs  in  Russian 
Turkestan,  in  the  region  bounded  on  the  east  by  the  mountain 
chain  of  the  Kara-Tau,  and  on  the  west  by  the  river  Syr  Darja. 
Up  to  15  years  ago  the  Kirghiz  collected  the  seed  and  sold  it  where 
they  could  obtain  the  best  prices.  In  recent  years  the  Russian 
Government  has  divided  the  region  into  5  districts,  and  leased  the 
right  of  collection  for  i  year  to  the  highest  bidder  in  public 
auction. 

Santonin-free  Santonica. — Enz,  K.  (Apoth.  Ztg.,  1913.  v.  28, 
pp.  514-515),  describes  the  santonin-free  santonica  now  appearing 
on  the  European  market. 

LaWall,  Charles  H.  (/.  .Im.  Pliann.  Assoc.,  1913,  v.  2,  pp. 
596-597).  A  drug  corresponding  closely  in  appearance  with  the 
official  santonica  was  found  to  contain  not  more  than  a  trace  of 
santonin. 

Strophanthinic  Acid. — Sieberg,  E.  {Ber.  Pharm.  Gesellsch., 
1913,  V.  23,  pp.  278-290).  Strophanthinic  acid  has  been  isolated 
from  the  three  best  known  varieties  of  strophanthus.  The  sub- 
stance occurs  as  a  white,  amorphous  mass  that  in  solution  reddens 
litmus  paper  and  in  aqueous  suspension  combines  with  alkalies  and 
alkali  carbonates  with  liberation  of  carbon  dioxide.  It  may  be 
titrated  with  alkalies  by  the  use  of  phenolphthalein  as  an  indicator. 
The  probable  formula  of  strophanthinic  acid  is  (C2iH3^0^o)4- 

Turpentine. — Blackwood,  J.  Douglas.  (/.  Am.  Med.  Assoc., 
1913  ,v.  61,  pp.  412-413),  reports  a  case  of  turpentine  poisoning 
with  a  scarlatinoid  rash,  in  addition  to  the  ordinary  symptoms  of 
turpentine  poisoning. 


THE    191 3    MEETING    OF    THE    AMERICAN    PHARMA- 
CEUTICAL ASSOCIATION. 

The  6ist  Annual  Convention  of  the  /Vmerican  Pharmaceutical 
Association  was  held  in  the  city  of  Nashville,  August  18-23,  1913, 
and  the  members  of  the  Association  who  had  the  privilege  of 
taking  part  in  the  proceedings  will  long  remember  the  warm  wel- 
come, the  kindly  hospitality  and  the  consistent  efforts  to  please  that 
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were  manifested  on  the  part  of  Nashville  druggists  and  their  friends. 

While  the  Nashville  meeting  will  not  be  recorded  as  record- 
breaking  so  far  as  attendance  is  concerned,  the  total  registration 
aggregrated  397  and  practically  all  sections  of  the  country  were 
represented.  Despite  the  unusually  hot  weather  which  prevailed 
during  the  week,  the  attendance  at  the  several  sessions  of  the  As- 
sociation and  of  the  different  sections  was  unusually  good.  The 
meeting  rooms  were  large  and  roomy  and  everything  that  the 
members  of  the  local  committee  could  do  to  make  the  stay  of 
members  of  the  A.  Ph.  A.  comfortable  and  pleasant  was  done. 
The  opening  sessions  of  the  Associations  and  many  of  the  sub- 
sequent meetings  of  the  several  sections  were  held  in  the  rooms  of 
the  Masonic  Grand  Lodge  building,  within  a  few  minutes  walk  of 
the  Hotel  Hermitage,  the  official  headquarters.  The  sessions  of 
the  Council,  meetings  of  special  committees  and  some  of  the  sec- 
tion sessions  were  held  in  the  hotel  itself. 

The  first  session  of  the  Association  was  formally  opened  by 
President  W.  B.  Day,  on  the  afternoon  of  August  iSth.  In  the 
absence  of  the  Governor  of  Tennessee,  his  Secretary,  Robert  S. 
Henry,  welcomed  the  members  and  delegates  to  Nashville.  R.  W. 
Vickers,  of  Murfreesboro,  Tennessee,  extended  a  welcome  on  be- 
half of  the  pharmacists  of  that  State  and  these  several  addresses 
were  replied  to  by  Joseph  P.  Remington  in  his  usual  happy  vein. 

The  address  of  the  President  contained  a  number  of  recom- 
mendations of  policy  and  discussed  at  some  length  the  relations  of 
pharmacy  to  the  manufacture  and  use  of  nostrums  and  the  abuse 
of  habit-forming  drugs.  In  commenting  on  the  attitude  of  phar- 
macists toward  the  so-called  "  patent  "  medicines,  he  said  in  part : 
"  These  proprietaries  are  secret  in  composition  and  secrecy  in 
formula  is  frequently  acompanied  by  extravagant  exploitation.  In 
some  cases  the  patient  is  injured  by  the  formation  of  drug  habits, 
in  others  by  the  excessive  or  ill-advised  use  of  potent  drugs,  while 
if  no  other  ill  effects  are  experienced,  there  is  often  a  waste  of 
valuable  time  devoted  to  '  trying  out '  a  much  vaunted  cure,  dur- 
ing which  the  opportunity  for  successfully  combating  the  disease 
is  lost.  ...  At  best  the  pharmacist  has  no  opportunity  to  show 
his  skill  Ijut  merely  hands  out  a  package  of  ready  made  medicine 
of  whose  composition  he  knows  little  or  nothing  and  perhaps  as- 
sumes the  rcsi)onsibility  for  recommending  it  in  the  treatment  of 
disease  of  whose  nature  he  is  equally  ignorant. 
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"  At  this  time  we  should  do  no  less  than  emphatically  restate 
our  steadfast  opposition  to  nostrums  of  all  descriptions.  This 
Association  has  constantly  opposed  quackery  and  fraud  in  medicine 
and  should  pledge  its  cordial  support  to  the  efforts  which  the 
American  Medical  Association  is  making  to  overcome  these  twin 
evils."' 

At  the  second  session  the  Association  authorized  the  appointment 
of  a  council  or  commission  on  proprietary  medicines  to  consist  of 
five  members  whose  duties  it  will  be  to  investigate  and  report  on 
various  proprietary  medicines  sold  in  the  United  States  and  their 
percentage  of  alcohol  and  of  habit-forming  drugs. 

The  members  of  this  council,  as  announced  at  the  final  meet- 
ing of  the  Association,  are  Thos.  F.  Main,  of  New  York,  to  serve 
for  one  year,  Jas.  H.  Beal,  of  Scio,  Ohio,  to  serve  for  two  years, 
M.  I.  Wilbert,  of  Washington,  D.  C,  to  serve  for  three  years, 
John  C.  Wallace,  of  Newcastle,  Pa.,  to  serve  for  four  years,  and 
Chas.  Caspari,  Jr.,  of  Baltimore.  Md.,  to  serve  for  five  years.  Jas. 
H.  Beal  was  elected  chairman. 

The  progress  in  pharmacy  as  recorded  by  this  meeting  is  largel) 
reflected  by  the  creation  of  this  Commission  on  Proprietary  Remedies 
and  by  the  series  of  resolutions  endorsed  at  the  final  session  of  the 
Association. 

To  the  disinterested  observer  who  was  limited  in  his  sources 
of  information  to  the  reflections  manifested  in  the  papers  read 
before  the  section  on  education  and  legislation  and  the  discussion 
at  the  joint  conference  of  this  section  with  members  of  boards  of 
pharmacy  and  teachers  in  pharmaceutical  schools,  it  would  appear 
that  from  an  educational  point  of  view  the  meeting  this  year  was 
particularly  uneventful.  This  fact  when  compared  with  the  very 
decided  progress  reported  in  connection  with  medical  education, 
at  the  meeting  of  the  American  Medical  Association  at  Minneapolis 
in  June  is  to  be  deplored.  It  should  not  be  overlooked,  however, 
that  at  the  second  meeting  of  the  Section  on  Education  and  Legis- 
lation a  commitee  was  appointed  to  consider  the  standardization 
of  a  three-year  course  \n  pharmacy.  ( )\ving  to  lack  of  time  and  some 
doubt  as  to  what  was  expected  the  members  of  the  committee  were 
unable  to  formulate  a  report  and  on  motion  this  committee  was 
continued  to  report  next  year.  It  is  of  course  not  necessary  to 
add  that  the  members  of  this  committee  have  an  excellent  oppor- 
tunity to  call  attention  to  the  prospective  needs  of  pharmacy  and 
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the  possibility  of  developing  it  as  a  recognized  specialty  of  medicine.. 

The  report  of  the  nominating  committee  at  the  second  general 
session  of  the  Association  brought  with  it  probably  the  most  unusual 
demonstration  that  has  ever  been  witnessed  at  a  meeting  of  the 
American  Pharmaceutical  Association.  The  nominations  for  presi- 
dent included  the  names  of  Chas.  Caspari,  Jr.,  of  Baltimore, 
Caswell  A.  Mayo,  of  New  York,  and  Otto  Raubenheimer,  of 
Brooklyn.  Professor  Caspari,  who  had  served  the  Association 
for  a  number  of  years  as  General  Secretary  asked  permission  to 
withdraw  his  name.  This  request  was  opposed  by  John  Uri  Lloyd 
and  others  who  asserted  that  the  members  of  the  Association  desired 
the  opportunity  of  showing  their  appreciation  of  the  services  that 
had  been  rendered  by  Prof.  Caspari.  The  members  present,  in 
the  course  of  the  address  made  by  I'rof.  Lloyd,  frequently  evi- 
denced their  appreciation  of  the  sentiments  expressed  and  at  the 
close  of  the  remarks  continued  their  applause  for  a  considerable 
time.  Despite  the  e\ident  desire  of  the  members  present  that  he 
continue  as  a  candidate.  Prof.  Caspari  insisted  that  his  name  be 
withdrawn  and  James  H.  Beal,  the  Secretary  of  the  Association 
put  in  nomination  the  name  of  W.  C.  Anderson,  of  New  York. 
This  nomination  was  seconded  by  John  C.  Wallace,  of  New  Castle, 
Pa.,  and  Otto  F.  Claus,  of  St.  Louis.  No  other  names  being 
offered,  nominations  w^ere  on  motion  closed  and  the  members  of 
the  Association  will  have  the  rather  unusual  opportunity  of  select- 
ing a  president  fnjm  nominees  resident  in  the  same  city.  As  a 
matter  of  more  than  passing  interest  it  may  be  pointed  out  that  all 
of  the  nominees  are  comparatively  young  men  though  well  and 
favorably  known  to  pharmacists  generally. 

Caswell  A.  IMayo,  who  was  the  first  to  be  placed  in  nomination, 
is  well  known  as  the  Editor  of  the  American  Druggist.  He  joined 
the  American  Pharmaceutical  Association  in  i8c>3  and  has  served 
as  member  of  the  council  and  as  secretary  of  the  Historical  Section. 
At  the  Denver  meeting  he  was  elected  to  serve  as  historian  and  is 
active  in  that  ca])acily  at  the  present  lime.  (  )tt()  Raubenheimer,  a 
man  of  many  attainments,  editor  of  the  Practical  Druggist,  member 
of  the  U.  S.  P.  Committee  of  Revision,  the  Committee  on  National 
Formulary,  the  Committee  on  Unofficial  Slandarils,  and  the  Com- 
mittee on  Recipe  book,  is  the  original  and  at  present  the  only 
American  professor  of  the  history  of  pharmacy,  having  been 
recently  elected  to  fill  that  chair  in  the  School  of  Pharmacy  of  the 
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University  of  the  State  of  New  Jersey.  He  was  elected  to  member- 
ship in  the  American  Pharmaceutical  Association  in  1902,  and  has 
served  as  Secretary  and  as  chairman  of  the  Section  on  Historical 
Pharmacy  and  as  chairman  of  the  Section  on  Practical  Pharmacy 
and  dispensing.  William  C.  Anderson,  Professor  of  Pharmacy  in 
the  Brooklyn  College  of  Pharmacy,  is  well  known  to  the  retail 
druggists  of  the  country,  having  served  as  president  of  the  National 
Association  of  Retail  Druggists  and  as  chairman  of  the  National 
Committee  of  formulas  of  the  American  Druggists'  Syndicate.  He 
was  elected  to  membership  in  the  American  Pharmaceutical  As- 
sociation in  1900  and  has  served  as  Secretary  of  the  Section  on 
Commercial  Interests. 

The  Section  on  Scientific  Papers  presented  a  rather  compre- 
hensive programme  including  a  total  of  fifty-six  communications 
and  covering  practically  all  phases  of  scientific  pharmacy.  Among 
the  more  interesting  of  the  communications  was  one  by  H.  M. 
Gordin  and  Jay  Kaplan  on  the  comparative  adsorption  of  dift'erent 
substances  by  Lloyd's  reagent ;  animal  charcoal  and  aluminum 
hydroxide.  This  paper  was  read  by  Prof.  John  Uri  Lloyd,  who 
also  presented  a  short  paper  of  his  own  and  exhibited  a  number 
of  samples  of  adsorbed  alkaloids  which  were  practically  tasteless. 
He  also  exhibited  a  number  of  samples  of  alkaloids  produced  by 
means  of  his  reagent.  In  the  course  of  the  discussion  on  this  sub- 
ject it  was  pointed  out  that  pharmacists  frequently  lose  sight  of  the 
possibilities  of  physical  phenomena  and  that  filtering  media  such  as 
kaolin  and  fuller's  earth  when  used  in  connection  with  liquid  pre- 
parations containing  alkaloids  would  serve  to  materially  reduce  the 
alkaloid  content  of  such  preparation. 

A  paper  by  L.  F.  Kebler  on  the  lack  of  uniformity  in  tablets, 
emphasized  the  need  for  greater  care  in  the  manufacture  of  this 
class  of  ])reparations.  The  discussion  on  a  j^aper  l)y  William 
Mansfield  on  papain  of  commerce  called  renewed  attention  to  the 
difficulties  encountered  in  any  attempt  to  standardize  little  used 
drugs  or  preparations  and  suggested  the  desirability  of  restricting 
work  of  this  kind  to  the  more  important  generally  recognized 
remedies  that  are  widely  used. 

The  Section  on  Practical  Pharmacy  and  Dispensing  presented 
a  programme  containing  a  total  of  thirty-one  communications,  and 
several,  at  least,  of  these  papers  contained  points  of  ])ractical  value 
and  elicited  considerable  discussion.     A  ])apcr  by  J.  Leon  Lascoff 
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on  camphorated  oil  in  ampoules  involved  a  discussion  on  steriliza- 
tion which  evidenced  the  fact  that  at  the  present  time  the  import- 
ance of  this  procedure  is  not  always  properly  recognized  by  the 
pharmacist. 

The  Section  on  Education  and  Legislation  had  several  sessions 
largely  devoted  to  the  discussion  of  laws  relating  to  poisons  and 
habit- forming  drugs.  A  paper  by  15.  L.  Murray  on  some  aspects 
of  our  poison  laws  discussed  the  nature  of  poisons  and  suggested 
the  desiral)ility  of  adequately  defining  a  poison.  The  report  of.  the 
delegates  of  the  American  Pharmaceutical  Association  to  the 
American  Drug  Trade  Conference  was  followed  by  a  paper  by 
Frank  H.  Freericks  on  the  National  Drug  Trade  Conference  and  the 
so-called  Harrison  antinarcotic  bill,  in  the  course  of  which  Air. 
Freenicks  suljmitted  a  number  of  resolutions  which,  after  consider- 
able discussion,  were  referred  to  the  house  of  delegates,  but  evi- 
dently failed  to  receive  the  endorsement  of  that  body. 

A  paper  on  the  standardization  of  a  three-year  course  by  H.  L. 
Taylor  was  practically  the  only  contribution  along  educational  lines. 
This  paper,  as  noted  above,  was  referred  to  a  special  committee  to 
report  next  year. 

In  the  section  devoted  to  the  discussion  of  pharmacopoeias  and 
formularies,  the  Chairman  of  the  Committee  of  Revision  of  the 
Pharmacopoeia  of  the  United  States  presented  a  comprehensive 
report  on  proposed  changes  in  the  Pharmacopoeia,  and  also  ventured 
the  statement  that  the  new  Pharmacopceia  was  now  90  per  cent, 
complete  and  that  printing  would  probably  begin  in  the  very  near 
future. 

The   Chairman   of   the   Committee  on    X'ational   Formulary   re- 
ported that  the  members  of  the  Committee  present  at   Nashville 
had  held  several  meetings  and  that  the  work  of  revision  was  prac 
tically  completed  so  far  as  formulas  were  concerned.     He  also  pre- 
sented a  copy  of  the  completed  draft  of  the  Formulary. 

The  Chairman  of  the  Committee  on  l^nofficial  Standards  re- 
ported that  monographs  for  many  of  the  drugs  needed  in  the 
formulas  of  the  National  Formulary,  and  not  included  in  the 
Pharmacopoeia,  had  been  prepared  and  that  the  few  remaining 
monographs  would  be  ready  in  the  very  near  future,  thus  practically 
comi)leting  the  work  of  revision. 

The  sterilization  of  apparatus  and  of  pharmaceutical  ])repara- 
tions  was  considered    in   connection   with   several   comnuniications 
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presented  this  year,  Ijut  was  discussed  at  quite  some  length  hy  Dr. 
A.  B.  Hitchins  in  a  lecture  before  the  Section  on  Pharmacopoeias 
and  Formularies.  This  communication  and  the  discussion  that  fol- 
lowed emphasized  the  impracticability  of  outlining  a  reliable  pro- 
cedure for  sterilizing  articles  of  any  kind  without  adequate 
bacteriologic  control.  The  nature  and  extent  of  this  control  is  of 
course  dependent  on  the  uses  to  which  an  article  is  to  be  put  and 
the  only  really  safe  authoritative  direction  for  sterilization  is  one 
similar  to  the  one  now  embodied  in  the  new  German  Pharma- 
copoeia which  directs  that:  "The  sterilization  of  receptacles, 
medicines  and  surgical  dressings  is  to  be  done  according  to  the 
rules  of  bacteriologic  technique  with  proper  consideration  of  the 
properties  of  the  articles  to  be  sterilized." 

The  Section  on  Commercial  Interests  had  a  rather  limited 
programme,  a  greater  portion  of  the  time  of  the  session  being  de- 
voted to  a  lecture  by  Ben  R.  Vardaman  on  the  art  and  science  of 
making  a  sale,  which  was  much  appreciated  by  the  members  present. 

Considerable  opposition  on  the  part  of  female  as  well  as  male 
members  of  the  Association  was  evidenced  in  connection  with  the 
newly  created  women's  section  of  the  American  Pharmaceutical 
Association.  It  was  pointed  out  by  several  members  that  the  pur- 
pose of  this  section  could  be  construed  as  discriminating  against 
women  who  have  shown  their  ability  to  cope  with  men  in  all  lines 
of  pharmaceutical  activity  and  are  well  able  to  take  part  in  the 
proceedings  of  the  now  existing  sections  of  the  Association.  The 
large  proportion  of  non-members  of  the  American  Pharmaceutical 
Association  who  took  part  in  the  proceedings  of  the  section  this 
year  also  suggested  to  some  the  desirability  of  renaming  the  section 
and  forming  a  women's  auxiliary  to  the  Association  rather  than  a 
section  devoted  to  professional  representation  on  the  part  of  women 
pharmacists. 

The  following  resolutions,  favorably  reported  on  and  endorsed 
by  the  Committee  on  Resolutions  of  the  House  of  Delegates,  the 
members  of  the  House  of  Delegates,  and  the  memljers  of  the 
Council  of  the  American  Pharmaceutical  Association,  were  adopted 
by  practically  the  same  persons  acting  as  the  American  Pharma- 
ceutical Association  at  the  concluding  session  on  Saturday,  August 
23d : 

That  the  U.  S.  Department  of  Agriculture  be  urged  to  collect, 
and  maintain  a  collection  of  plants  which  shall  be  used  to  authenti- 
cate the  various  drugs  used  in  pliarmacy ; 
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That  a  committee  be  appointed  to  consider  the  practicability  of 
devising  a  blank  certificate  of  award  for  A.  Ph.  A.  membership 
prizes  by  colleges  of  pharmacy,  and  state  boards  of  pharmacy ; 

That  the  A.  Ph.  A.  endeavor  to  secure  and  to  enforce  laws 
requiring  that  each  pharmacy  and  drug  store  have  on  hand  a  copy 
of  the  latest  editions  of  the  Pharmacopceia  of  the  United  States 
and  of  the  National  Formulary; 

That  the  American  Pharmaceutical  Association  favors  the 
further  development  of  professional  education ; 

That  the  Association  endorses  the  enactment  of  laws  restrict- 
ing the  sale  of  methyl  alcohol ; 

That  the  members  of  the  American  Pharmaceutical  Association 
present  at  this  meeting  are  heartily  in  favor  of  securing  a  building 
to  be  used  as  the  official  headquarters  of  the  Association ; 

That  the  Association  urge  the  passage  of  the  Macon-Hughes 
Bill  for  the  better  treatment  of  members  of  the  Hospital  Corps 
of  the  U.  S.  Army ; 

That  the  members  present  approve  of  the  production  of  an 
ofificial  button  ; 

That  the  "  zone  "  system  of  parcel  post  be  endorsed ; 

That  efforts  be  made  to  lessen  the  number  of  poisoning  cases 
from  the  use  of  ])oisonous  tablets  intended  for  external  use ; 

That  the  U.  S.  P.  and  the  National  Formulary  Committees  of 
Revision  be  requested  to  indicate  in  some  way  all  toxic  drugs ; 

That  the  members  of  the  Association  present'  favor  a  radical 
revision  of  existing  patent  and  trade-mark  laws ; 

That  the  Association  endeavor  to  secure  a  revision  of  the  exist- 
ing Internal  Revenue  laws,  so  as  to  provide  for  a  drug  store  license 
distinct  from  the  present  liquor  dealers'  license; 

That  the  American  Pharmaceutical  Association  is  heartily  in 
favor  of  greater  uniformity  in  so-called  antinarcotic  laws; 

11iat  the  members  of  the  American  Pharmaceutical  Association 
extend  to  Messrs.  Harrison,  Wright  and  others,  their  api)reciation 
of  work  done  in  connection  with  the  jiroj^ioscd  law  to  restrict  in- 
terstate traffic  in  opium,  cocaine,  their  alkaloids,  derivatives  and 
{jre])arations  ; 

That  the  mcml)ers  of  the  American  IMiarniaceutical  Association 
heartily  endorse  the  provisions  of  11.  R.  (r2?^2,  as  referred  to  the 
Committee  on  Finance  of  the  Senate  of  the  United  States; 

That  there  is  a  great  need   for  reform  in  the  matter  of  phy- 
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sicians  dispensing  poisons  and  drugs  which  are  exempted  from 
the  regulations  placed  upon  drugs  dispensed  by  pharmacists ; 

That  an  effort  should  be  made  to  secure  the  enactment  of  state 
laws  doing  away  with  such  exemptions ; 

That  Section  7  of  the  Food  and  Drugs  Act,  June  30,  1906,  be 
amended  to  restrict  deviations  from  the  official  standards; 

That  the  several  revision  committees  be  requested  to  include 
synonyms  in  the  U.  S.  P.  and  N.  F. ; 

That  efforts  to  secure  greater  uniformity  in  pharmacopoeial 
nomenclature  be  endorsed,  and  that  the  delegates  to  the  International 
Congress  of  Pharmacy  be  instructed  to  favor  the  appointment  of  a 
commission  to  secure  international  uniformity. 

The  Secretary  of  the  Association  was  on  motion  instructed  to 
forward  a  telegram  to  the  Committee  on  Finance  of  the  Senate 
of  the  United  States  and  to  Representative  -Francis  B.  Harrison, 
advising  that  the  A.  Ph.  A.  had  endorsed  the  act  known  as  R.  H. 
6282  and  was  heartily  in  favor  of  its  passage  at  the  present  session 
of  Congress. 

The  Committee  on  the  Procter  Monument  Fund  reported  that 
the  necessary  funds  to  insure  the  erection  of  the  monument  in 
the  Smithsonian  grounds  at  Washington,  D.  C,  were  now  in  hand 
and  recommended  that  a  committee  of  seven  be  named  to  complete 
arrangements  for  the  erection  of  the  monument  and  to  pass  on  the 
models  of  the  sculptors  that  may  be  submitted.  After  some  dis- 
cussion it  was  on  motion  agreed  that  the  present  committee  be 
continued  with  instructions  to  select  an  executive  committee  of 
seven  members  to  have  immediate  charge  of  the  erection  of  the 
monument. 

The  meeting  of  the  American  Pharmaceutical  Association  in 
1914  is  to  be  held  in  the  City  of  Detroit.  Mr.  Leonard  A.  Seltzer, 
one  of  the  more  aggressive  pharmacists  of  that  City  and  a  member 
of  the  Michigan  Poard  of  IMiarmacy,  was  elected  to  serve  as  Local 
Secretary. 

Albert  B.  Lyons,  of  Detroit,  Michigan,  was  elected  Honorary 
President. 

In  concluding  this  brief  review^  of  the  proceedings,  it  may  be 
pointed  out  that  the  meeting  of  the  American  Pharmaceutical  As- 
sociation at  Nashville  has  once  more  demonstrated  the  impractica- 
bility of  holding  the  interest  of  members  by  the  presentation  of  a 
discontinuous  program  according  to  which  sessions  of  the  several 
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sections  are  to  be  held  at  varying  times  in  widely  separated  rooms. 

With  the  elimination  of  the  antiquated  provisions  of  the  by-laws 
requiring  that  certain  meetings  be  held  at  certain  times  it  is  to  be 
hoped  that  the  program  will  be  arranged  to  provide  for  continued 
meetings  of  sections  at  a  time  and  place  previously  arranged  for 
and  announced  on  the  printed  program.  A  serious  effort  in  the 
direction  of  simplification  of  the  proceedings  might  well  be  made 
on  the  authority  of  a  motion  made  by  H.  P.  Hynson,  which  au- 
thorizes the  council  to  take  up  the  matter  of  creating  a  conference 
committee  for  the  bringing  about  of  a  closer  cooperation  in  regard 
to  the  programs  of  the  various  affiliated  organizations.  If  in 
addition  to  this  some  of  the  now  evidently  unnecessary  duplication 
of  work  were  eliminated  much  time  for  profitable  discussion  on 
timely  topics  might  be  gained. 

Many  years  ago  a  proposition  was  made  that  the  important 
business  could  well  be  conducted  in  two  general  divisions  or  sec- 
tions, theory  and  practice,  that  the  meetings  of  these  divisions  be 
continued  during  the  day  only  and  that  the  council  and  the  affiliated 
organizations  have  their  meetings  at  night.  A  practical  application 
of  this  suggestion  accompanied  by  a  further  elaboration  of  the 
duties  of  the  council  and  the  elimination  of  the  so-called  House 
of  Delegates  would  appear  to  offer  possibilities  for  practical  ad- 
vances w^ell  worth  considering.  M.  I.  W. 


BRITISH  PHARMACEUTICAL  CONFERENCE. 

By  John  iL.  Thum,  Ph.G., 
Pharmacist  at  German  Hospital.  Philadelphia. 

The  1913  meeting  of  the  British  Pharmaceutical  Conference 
was  held  in  London,  the  Sessions  of  the  Conference  commencing 
Tuesday,  July  26.  The  attendance  was  greater  than  at  any  previous 
meeting  in  the  history  of  the  Conference,  this,  no  doubt,  being 
brought  about  by  the  fact  that  this  meeting  was  the  fiftieth  and 
the  Jubilee  of  the  Conference. 

WHiile  the  various  papers  read  at  the  Conference  were  of  an 
unusually  high  order  of  merit  and  quite  in  keeping  with  past 
traditions  of  this  organized  body  of  pharmacists,  the  feature  of 
the  meeting  was  the  admirable  address  of  the  president,  Mr.  John 
C.  Unmey. 
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,  Revision  and  publication  of  the  British  rharmacopoeia,  he 
stated,  was  a  subject  of  great  importance  to  pharmacy  at  the  present 
time,  and  the  principal  part  of  his  address  was  devoted  to  a  de- 
tailed and  comprehensive  resume  of  pharmacopoeial  revision  for 
the  past  century.  While  the  pharmacists  of  the  United  States  have, 
for  many  revisions  of  their  Pharmacopceia,  practically  played  a 
predominant  part  in  this  sort  of  work  with  physicians  taking  but 
a  slight  interest,  conditions  in  Great  Britain  have  always  been  the 
opposite.  There,  the  pharmacists  have  practically  no  official  stand- 
ing and  receive  no  recognition  for  any  work  done  in  connection 
with  pharmacopaial  revision.  That  this  state  of  affairs  is  in- 
consistent and  should  no  longer  continue  is  the  plea  made  by  the 
president  of  the  Conference  and  he  argues  that  as  the  pharmacists 
now  receive  State  recognition  as  dispensers  of  medicine  the  time  is 
ripe  for  the  British  pharmacists  to  strive  for  a  readjustment  of 
functions,  both  from  a  medical  and  pharmaceutical  standpoint,  and 
he  urges  "  that  this  should  be  done  with  amity  on  both  sides." 

He  then  goes  on  to  show  by  way  of  contrast  how  pharmacopoeial 
revision  is  accomplished  in  the  other  principal  countries  of  the 
earth,  stating  that  the  only  country  besides  his  own  that  has  a 
Revision  Commission  from  which  practising  pharmacists  are  ex- 
cluded is  Italy. 

He  states  that  the  right  of  the  General  Medical  Council  to 
publish  the  British  Pharmacopoeia  can  only  be  abrogated  by  act 
of  Parliament  and  that  now  is  the  opportune  time  for  the  promo- 
tion of  a  bill  to  that  effect. 

The  President  presents  for  the  consideration  of  the  Conference 
the  text  of  a  bill  which  covers  the  important  problems  of  revision 
of  the  pharmacopoeia,  along  the  lines  of  an  Imperial  Pharmacopoeia, 
in  which  there  is  representation  of  medicine  and  pharmacy  in  the 
mother  country,  India,  and  the  colonies. 

The  following  papers  were  communicated  to  the  meeting: 

The  STANDARDTZATrON  OF  OpiUM   FOR  PfI ARMACEUTICAL  PURPOSES. 

By  p.  Van  Dkr  Wielen. 

The  writer  of  this  paper  states  that  it  is  certain  that  the  action 
of  opium  is  not  caused  by  morphine  alone,  and  as  the  quantity 
of  the  other  alkaloids  vary  and  probably  in  the  same  proportion 
as  morphine,  it  follows  that  standardization  of  morphine  alone  does 
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not  make  certain  an  invariable  })reparation,  though  as  a  matter  of 
fact  it  is  better  than  no  standarcHzation  at  all.  He  urges  the  mak- 
ing of  an  opium  by  mixing  four  opiums  of  ditTerent  origin  without 
the  addition  of  inert  material.  This  he  would  term  a  "  normal 
opium  " — in  other  words  standardized  for  total  alkaloids  and 
meconic  acid. 

The  IMykkii  oi-  Commerce,  Ancient  and  Modern. 
By  E.  M.  Holmes. 
The  author  gives  a  very  detailed  description  of  this  drug,  one 
of  the  earliest  spoken  of  in  history.  He  states  that  it  is  generally 
understood  that  the  myrrh  mentioned  in  the  Bible  is  the  medicinal 
myrrh,  but  such  is  not  the  case.  In  Somaliland  where  both  the 
medicinal  and  perfumed  myrrh  are  produced  they  are  known  as 
Alal-mal  and  Habbak  Hadi,  i.e.,  the  gum  of  the  Hadi  tree;  the 
latter,  the  perfumed  myrrh,  is  the  produce  of  Coinniipliora 
erythroea  var.  glabrescens.  The  medicinal  of  course,  is  ConiniipJiora 
Myrrh,  and,  as  is  well  known,  is  frequently  mixed  with  other 
resins.  He  gives  a  brief  Init  interesting  description  of  the  trees 
yielding  myrrh. 

Chemical  Examination  of  Wheat  Germ. 
By  F.  B.  Power  and  A.  H.  Salway. 
The  material  known  as  wheat  germ  was  formerly  a  waste  prod- 
uct of  the  flour  mills,  sometimes  used  as  a  fodder.  Recently  it  has 
come  into  use  as  an  ingredient  of  certain  kinds  of  bread  because 
of  its  dietetic  value.  It  contains  considerable  fat  and  a  high 
nitrogen  content.  It  is  also  the  best  known  source  of  phytosterol. 
It  has  been  shown  by  other  workers  that  wheat  germ  contains : 
choline,  betaine,  allantoin,  cane  sugar,  dextrose,  and  raftinose, 
and  in  their  examination  this  was  confirmed  by  the  authors  of  this 
paper,  although  no  evidence  was  obtained  showing  the  presence  of 
asparagine.  which  has  been  recorded  as  present  by  Frankfurt. 
They  also  discovered  the  presence  of  sinapic  acid,  thought  to  be 
only  present  in  nuislard  seed  or  at  least  in  the  family  of  Crncifera\ 

The  STiurcTTRE  of  the  Sova  P)EAN. 
Bv  T.  E.  Wai.lis. 
The  author  gives  a  complete  macroscojMcal  and  microscopical 
description  of  the  characters  of  the  soya  bean.     The  illustrations 
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that  accompany  this  paper  were  drawn  by  the  anthcjr  and  will  be 
of  great  value  to  those  whose  work  is  analytical  in  character,  par- 
ticularly in  food  stuffs.  The  increasing  use  of  the  soya  bean  will 
undoubtedly  lead  to  its  adulteration  with  ground  meal. 

Some  Factors  in  Thyroid  Pharmacy. 

Bv  R.  Glode  Guver. 

( )bser\ations  on  the  thyroid  glands  obtained  from  Scotland 
were  made  by  the  author.  He  found  that  the  weight  xaried  con- 
siderably. The  influence  of  the  age  of  the  sheep  and  class  of 
breed  was  also  taken  into  account,  and  the  author  states  that 
the  ratio  of  dried  to  moist  substance  is  i  to  3.6.  He  also  thinks 
too  much  stress  is  laid  on  the  iodine  content  and  that  on  this 
point  much  more  work  is  necessary. 

Further  Report  on   Iodine  Content  oe  Thnroid  Gland. 
By   N.   H.   Martin. 

The  author  submits  a  tabulation  of  a  series  of  determinations 
of  the  iodine  content  of  thyroid  glands  obtained  from  a  certain 
district  as  compared  to  some  from  same  district  last  year.  He 
maintains  that  a  strength  of  0.25  per  cent,  would  not  be  too  high 
for  supplies  of  the  gland  from  this  district. 

Extract  oe  Male  Fern. — Analytical  Notes. 

By   C.  a.  Hill. 

The  best  safeguard  against  the  adulteration  of  extract  of  male 
fern,  the  author  states,  is  an  assay  process  for  tilicic  acid,  with 
chemical  and  physical  constants  of  the  genuine  product.  A  con- 
tent of  22  per  cent,  of  the  filicic  acid,  or  filicin,  he  would  regard 
as  not  too  high  for  a  genuine  extract. 

An  Examination  of  the  Essentlvl  (  )il  of  Witch  Hazel. 
By  H.  a.  D.  Jowett  and  F.  L.  Pyman. 

The  writers  give  considenable  data  of  an  experimental  nature  ol 
work  done  in  connection  with  the  oil  from  JIamamelis  virginiana. 

Their  results  agree  pretty  closely  with  those  of  Scoville,  whose 
conclusion  was  that  the  oil  consists  chiefly  of  a  teq^ene. 
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A  trace  of  a  phenolic  siiljstance,  a  mixture  of  fatty  acids  in  the 
free  and  combined  state,  and  a  mixture  of  soHd  saturated  hydro- 
carbons were  also  separated,  while  indications  of  the  presence 
of  other  compounds,  including  oxygenated  substances,  were  also 
obtained. 

Ergot  and  Its  Preparations:    A  Critical  Review  of  the  Re- 
quirements OF  the   British   Pharmacorceia. 

Bv  F.  N.  C\RR  AND  H.  H.  Hale. 

In  the  light  of  present-day  knowledge  of  ergot  ijharmacopoeial 
revision  of  the  preparations  of  this  interesting  drug  is  ver}^  neces- 
sary. Among  the  many  interesting  suggestions  offered  by  the 
authors  of  this  paper  is  one  relating  to  ergots  other  than  that 
growing  on  rye,  which  they  think  should  receive  official  recog- 
nition, provided  that  an  acceptable  method  of  standardization  for 
active  alkaloid  could  be  worked  out.  The  atithors  examined  some 
ergot  from  the  tall  fescue  grass  (Festuca  aru)idinacea),  which 
grows  wild  in  va'<t  swampy  areas  in  New  Zealand,  and  is  said  to 
be  constantly  and  hea\i'ly  infected  with  ergot.  They  estimate  this 
ergot  to  be  three  times  as  active  as  an  average  specimen  of  good 
rye-ergot  which  usually  contains  about  o.i  per  cent,  of  ergotoxine. 

They  also  advise  that  Extractum  ErgotcC  (Ergotin)  of  the 
British  Pharmacop(cia  should  be  dropped.  "  If  a  soft  extract  is 
needed,  as  in  the  preparation  of  pills,  the  extraction  should  be 
carried  out  with  60  per  cent,  alcohol,  and  to  this  citric  acid  should 
be  added  instead  of  IIC'l.  The  acid  might  with  advantage  be  added 
to  the  alcohol  before  the  extraction  is  ])erforme(l.  Such  a  product 
could  be  evaporated  to  a  soft  extract  without  filtration,  and  would 
contain  practically  the  whole  of  the  acti\e  constituents  of  the 
ergot." 

They  also  regard  the  lluidextracl  of  the  U.  S.  P.  as  sui)erior  to 
the  F.xlractum  Ergota?  l.i(|uiduni  of  their  ])harmacopneia  and  advise 
its  adoption.  Its  adoption  would  also  have  the  further  advan- 
tage of  tending  to  international  uniformity. 

TiH'.  DiriERM  I. NATION'  ni"  lI^•I■()l'llosI'IIn  F.s,  With  Xotes  on  Com- 

MI-.KCIAr.    v^.\MI'I,i:S. 

By  J.  T.  Cocking  and  J.  D.  Kkttle. 

For  the  determination  of  hypoi)hos])hites  the  authors  found  that 
potassium  dichromate  is  of  decided  advantage  compared  to  other 
oxidizing  agents,  particularly  as   the  pure   salt  is  easily  obtained. 
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solutions  made  from  it  are  very  stable,  and  an  exact  volumetric 
solution  can  be  prepared  from  tbe  pure  dry  salt  without  further 
standardizing.  Considerable  data  are  given  whereby  this  method 
was  used  for  the  determination  of  the  various  hypophosphites. 

A  Note  on  tiii-.  Am.icckd  Poisonous  Proi'erti]:s  of  IIunkv  from 
Datura  Stramonium. 

By  B.  H.  Deane. 

The  atithor  shows  in  an  interesting  manner  how  the  statement 
that  honey  from  Datura  Stramonium  is  poisonous  became  em- 
bodied in  the  literature  relating  to  honey.  It  appears  that  a  Consul 
at  Trebizonde  in  a  report  to  his  government  makes  the  statement 
that  honey  from  that  section  of  the  world  is  unfit  for  food — in  fact, 
poisonous  and  that  the  poisonous  principle  contained  therein  is 
from  the  flowers  of  Datura  Stranionimn.  Mr.  Deane  shows  that 
this  is  impossible  because  the  structure  of  the  flower  of  this  plant 
makes  it  impossible  for  bees  to  visit  it.  He  also  makes  the  ob- 
servation that  it  does  not  necessarily  follow  that  becatise  other 
parts  of  the  plant  are  poisonous  the  nectar  secreted  by  the  flowers 
is  likewise.  It  is  known  that  honey  bees  visit  the  flowers  of  Atropa 
Belladonna,  yet  no  bad  efifects  have  ever  been  attributed  to  such 
honey. 

The    CoMi'cjsri  ion    of    Certain    Formates. 

By  C.  H.  Hampshire  and  W.  R.  Pratt. 

The  writers  give  the  result  of  a  very  careful  and  comprehensive 
investigation  of  commercial  specimens  of  the  principal  formates. 
They  give  in  detail  the  analytical  methods  used  to  determine  the 
exact  composition  of  sodium,  ferric,  magnesium,  calcium,  quinine, 
and  strychnine  formate. 

Note  on  Sodium  Tiiiosulphate  Solutions. 

By  C.  H.  Hampshire  and  W.  R.  Pratt. 

Having  need  in  the  course  of  some  chemical  examinations  to 
make  titrations  with  sodium  thiosulphate  solutions  the  authors  re- 
standardized  them  each  time  before  use.  They  noticed,  however, 
that   standard     solutions    of    decinormal     strength     remained    un- 
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changed  for  many  weeks  even  when  exposed  to  daylight  in  bottles 
of  white  glass.  No  less  than  a  dozen  authoritative  works  on 
chemistry  contain  statements  to  the  effect  that  solutions  of  this 
salt  are  unstable  and  require  standardization. 

The  authors  give  the  result  of  a  series  of  examinations  under 
\'aried  conditions  and  prove  that  while  there  may  be  some  de- 
composition on  keeping  it  is  so  slight  as  to  render  lumecessary  the 
elaborate  precautions  advised  in  literature.  After  eight  months 
they  found  solutions  reliable  without  restandardization. 

The     Proportion     and     Composition    of    the     Alcohols    in 

Geranium  Oils. 

By  W.  H.  Simons. 

The  principal  constituents  of  the  geranium  oils  are  geraniol  and 
citronellol,  both  free  and  combined,  but  few  attempts  are  made  to 
differentiate  between  them.  The  total  alcohols  are  usually  deter- 
mined and  calculated  as  geraniol.  The  author,  using  the  formyla- 
tion  process  as  recommended  by  Jeancard  and  Satie  confirms  the 
findings  of  these  workers  that  the  Bourbon  oil  contains  more 
citronellol  than  the  African  oil. 

]\lERCL'Rrc  Oxide  as  a  Stand.vkd  for  Volumetric  An.\lvsis. 
By  L.  Rosenthaler  and  A.  Abei.mann. 
The  authors  found  that  we  have  in  mercuric  oxide  a  substance 
at  our  disposal  that  is  useful  for  the  four  chief  volumetric  opera- 
tions— acidi-  and  alkali-metry,  iodimetry,  oxidimetry,  and  argen- 
tometry.  They  give  in  detail  their  method  of  use  and  results 
obtained  and  seem  to  prove  their  case. 

Notes  on  the  I'olexskk  .\xd  Reich ert  \^\li-es  of  Some  Oils. 

By  G.  D.  Elsdon  and  H.  Hawi.ev. 

With  the  exception  of  one  or  two  edible  oils  there  are  practically 
no  Polenske  figures  available  in  literature;  for  this  reason  the 
authors  thought  it  might  be  of  interest  to  determine  this  figure  on 
various  oils.  They  found  that  the  Polen.ske  values  for  different 
sam])les  of  the  same  oil  arc  much  more  constant  than  are  the 
Keichert  values. 
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Powdered  Rhubarb. 
By  E.  T.  Brewis  and  H.  Deane. 

The  authors  endeavored  to  discover  what  would  be  a  fair 
standard  of  extractive  for  rhubarb  if  such  a  requirement  were  de- 
manded in  the  forthcoming  British  Pharmacopoeia.  They  seem  to 
think  that  the  minimum  of  35  per  cent,  required  by  the  German 
Pharmacopoeia  is  reasonable.  The  quality  of  powdered  rhubarb 
at  present  on  the  market  was  carefully  examined.  The  limit  of 
ash  of  12  per  cent,  suggested  by  the  Committee  of  Reference  in 
Pharmacy  would  include  most  of  the  powdered  rhul)arb  found  in 
commerce. 


ESSENTIAL  OIL  INDUSTRY:    1909. 

Statistics  of  the  essential  oil  industry  in  the  United  States  for 
1909  are  presented  in  detail  in  a  bulletin  soon  to  be  issued  by  Director 
Harris  of  the  Bureau  of  the  Census,  Department  of  Commerce.  It 
"was  prepared  under  the  direction  of  W.  M.  Steuart,  chief  statistician 
for  Manufactures. 

Summary  of  Statistics. — The  number  of  establishments  reporting 
in  1909  was  68,  with  408  persons  engaged  in  the  industry,  capital  of 
$1,365,438,  and  expenses  of  $1,522,171,  of  which  $184,495  was  paid 
for  salaries  and  wages  and  $1,255,478  for  materials.  The  value  of 
the  products  reported  was  $1,737,234. 

The  average  number  of  persons  engaged  in  the  industry  during 
1909  was  408,  of  whom  290  were  wage  earners,  91  proprietors  and 
officials,  and  27  clerks,  etc.;  390  were  males  and  18  females.  No 
wage  earners  under  16  years  of  age  were  reported. 

Leading  Producing  States. — The  five  leading  states  in  the  manu- 
facture of  essential  f)ils  in  1909  were  ^Michigan,  New  Jersey,  Con- 
necticut, New  York,  and  Pennsylvania,  in  the  order  named;  in  1904, 
the  five  leading  states  were  New  York,  Connecticut,  New  Jersey, 
Michigan,  and  Indiana.  Michigan  ranked  first  in  1909,  with  products 
valued  at  $486,159,  or  28  per  cent,  of  the  total,  and  fourth  in  1904, 
with  products  valued  at  $240,215,  an  increase  for  the  5-year  period 
of  102.4  psi"  cent.,  while  New  \'ork  ranked  fourth  in  1909.  with 
products  valued  at  $195,363,  and  first  in  1904,  with  products  valued 
at  $502,014,  a  decrease  of  61. i  per  cent.  For  the  industry  as  a  whole 
the  increase  in  value  of  products  from  1904  to  1909  was  18.6  per  cent. 
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Character  and  Output  of  Establishments. — Of  the  total  establish- 
ments in  the  industry',  16.2  per  cent,  were  under  corporate  owner- 
ship in  1909,  as  compared  with  13.5  per  cent,  in  1904;  these  estab- 
lishments reported  68  per  cent,  of  the  total  value  of  products  in  1909 
and  45.1  per  cent,  in  1904.  Establishments  under  firm  ownershij) 
decreased  considerably  in  relative  importance  during  the  5-year 
period,  reporting  only  3.8  per  cent,  of  the  total  value  of  products 
in  1909,  as  compared  with  34  per  cent,  in  1904. 

Of  the  68  establishments  in  1909  and  52  in  1904  there  were  5 
at  each  census  whose  products  were  valued  at  more  than  $j  00,000, 
with  74.6  per  cent,  of  the  total  valtie  of  products  in  1909,  as  com- 
pared with  77.8  per  cent,  in  1904.  The  average  value  of  products 
per  establishment  decreased  from  $28,167  "''  19^4  to  $25,548  in  1909. 
The  average  number  of  wage  earners  per  establishment  increased 
from  2.5  in  1904  to  4.3  in  1909. 

Value  of  Products. — The  production  of  essential  oils  increased 
in  value  during  the  decade  1899-1909  from  $700,709  to  $1,108,603, 
or  58.2  per  cent.,  while  the  value  of  the  witch-hazel  extract  produced 
in  1909  was  $412,322,  over  seven  times  that  in  1899,  which  was 
$54,649.  The  production  of  each  kind  of  essential  oil  was  con- 
siderably greater  in  1909  than  in  either  1904  or  1899.  The  produc- 
tion of  witch-hazel  in  1909,  however,  represented  a  decrease  of 
14.9  per  cent,  as  compared  with  1904,  when  the  value  was  reported  as 
%2fi7,^72),  although  it  was  more  than  six  times  as  great  as  in  1899. 

Materials  and  Products. — The  principal  materials  used  in  the 
industry  are  grain  alcohol,  crude  essential  oils  for  refining,  and  the 
herbs,  leaves,  bark,  roots,  etc.,  from  which  the  crude  oil  is  extracted. 
The  consumption  of  grain  alcohol  in  the  industry  amounted  to 
75,274  gallons,  costing  $188,618,  in  1909,  as  compared  with  84,602 
gallons,  costing  $206,255,  in  1904,  and  13,258  gallons,  costing 
$44,888,  in  1899. 

Connecticut  is  the  chief  producer  of  oil  of  black  birch  and  witch- 
hazel  extract;  Michigan,  of  oil  of  peppermint,  speamiint,  tansy,  and 
wormwood ;  New  Jersey,  of  oil  of  wintergreen  ;  and  Virginia,  of  oil 
of  sassafras. 
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EXPERIMENTAL  WORK  IN  AN  ENGLISH  HERB  GARDEN. 
By  Francis  H.  Carr,  F.I.C. 

Investigators  in  the  domain  of  agricultural  chemistry  have  de- 
voted a  greater  measure  of  attention  to  the  productiveness  of  the 
soil  than  has  been  given  to  the  chemical  composition  of  the  crops 
concerned.  From  this  generalization  we  must,  however,  except  to 
some  extent  those  workers  engaged  upon  the  study  of  sugar-produc- 
ing crops  by  whom  great  success  has  been  achieved  in  raising  the 
percentage  of  sugar  in  root  crops. 

In  the  case  of  medicinal  plants  there  is  much  need  for  investiga- 
tions of  this  character  and  this  need  is  rapidly  becoming  greater 
as  it  becomes  more  forcibly  understood  that  the  medicinal  value 
of  different  samples  of  the  same  drug  may  vary  enormously. 

It  is  this  latter  consideration  which  has  led  to  the  increasing  de- 
mand for  the  standardization  of  drugs  and  of  their  preparations,  an 
advance  for  which  pharmacy  owes  much  to  the  compilers  of  the 
eighth  revision  of  the  United  States  Pharmacopceia. 

Whether  or  not  an  extension  of  our  knowledge  in  the  direction 
indicated  will  ever  render  it  possible  in  a  practical  way  to  control 
the  amount  of  active  principle  present  in  a  plant  grown  under  cultiva- 
tion, it  must  be  admitted  that  the  investigation  of  such  a  problem 
is  of  great  practical  importance  as  well  as  of  deep  scientific  interest. 

In  work  of  this  character  there  are  so  many  variable  factors 
concerned  that  before  generalizations  may  safely  be  considered,  we 
require  to  make  a  vast  accumulation  of  accurate  data,  and  such  ac- 
cumulated results  are  not  yet  available. 

(4S7) 
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At  the  Wellcome  Materia  Medica  Farm,  situated  at  Dartford, 
Kent,  England,  investigations  on  these  lines  have  been  proceeding 
for  the  past  eight  years. 

In  the  following  short  account  of  these  investigations,  is  included 
a  record  of  the  more  recent  results,  hitherto  unpublished. 

For  obvious  reasons  the  investigation  of  those  plants  which  owe 
their  medicinal  value  to  some  compound  such  as  an  alkaloid,  a 
glucoside  or  an  essential  oil  which  can  readily  be  determined,  is  the 
most  suitable  to  undertake.  At  the  Wellcome  Materia  Medica  Farm 
attention  has  mostly  been  devoted  to  alkaloid-producing  plants. 

The  land  employed  is  situated  on  chalky  hills  and  has  a  south- 
west aspect.  The  soil  is  light,  permeable  and  chalky.  The  following 
is  an  analysis  of  a  representative  sample  of  the  dry  soil  after  re- 
moving pebbles,  etc.,  which  represent  about  20  per  cent,  of  its  weight : 

Ca  CO:t   1 1.4  per  cent. 

K2O      0.4  per  cent. 

FclOs  and  AUOs   6.2  per  cent. 

H3PO4     0.6  per  cent. 

Total  loss  on  ignition 9.5  per  cent. 

Insolulile  in  acids    J2.2  per  cent. 

The  photographs  which  are  here  reproduced,  showing  crops  of 
belladonna  and  hyoscyamus,  will  serve  to  convey  a  general  idea  of 
the  surroundings  of  the  farm. 

The  experiments  have  been  made  in  most  detail  in  the  case  of 
Atropa  Belladonna,  but  before  describing  them  a  brief  review  of 
other  work  may  be  given.  An  analysis  of  the  dried  stem  and  leaf  of 
Cytisns  Scoparius  (Broom),  gathered  monthly  during  twelve  months, 
was  made  by  Carr  and  Reynolds  {P.  J .,  1908,  80,  542). 

The  results,  which  are  recorded  below,  prove  in  a  conclusive  man- 
ner that  in  this  instance  the  plant  stores  up  its  alkaloid  during  the 
quiescent  months  of  autumn  and  winter  and  that  it  rapidly  disappears 
from  the  stem  and  leaf  during  the  growing  and  flowering  period. 

An.vlysis  of  Broom-tops. 

August     0.07  per  cent.  Sparteine  Sulphate 

Septeml)er     0.17  per  cent.  Sparteine  Sulphate 

October    0.34  per  cent.  Sparteine  Sulphate 

November     0.46  per  cent.  Sparteine  Sulphate 
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December    0.36  per  cent.  Sparteine  Sulphate 

January    0.36  per  cent.  Sparteine  Sulphate 

February   0.38  per  cent.  Sparteine  Sulphate 

March    0.53  per  cent.  Sparteine  Sulphate 

April     0.44  per  cent.  Sparteine  Sulphate 

July     0.23  per  cent.  Sparteine  Sulphate 
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Chevalier,  who,  since  the  pubHcation  -of  these  resuUs,  has  con- 
firmed them,  has  suggested   (Compt.  Rend.,   1910,  150,   1068)   that 


Fig.  I. 


Hoeing  Belladonna.     Wellcome  Materia  Medica  Farm. 


the  change  is  due  to  the  alkaloid  wandering  into  the  fruit.  Since 
the  weight  of  fruit  is  so  small  in  relation  to  the  weight  of  stem 
and  leaf  and  the  percentage  of  sparteine  found  in  it  is  only  about 
twice  that  lost  by  the  stem,  this  explanation  does  not,  however,  ac- 
count for  the  whole  of  the  alkaloid  lost. 

Digitalis  is  a  biennial  plant  and  it  is  usual  only  to  employ  in 
pharmacy  leaves  gathered  from  it  in  the  second  year  of  growth  as 
directed  by  mtjst  pharmacopceias ;  moreover,  it  is  commonly  supposed 
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that  the  leaves  from  cukivated  plants  are  inferior  to  those  obtained 
from  the  wild  plant ;  we  have  not  been  able  to  find,  however,  that 
these  requirements  have  any  rational  foundation,  for  first  and 
second  year's  leaves,  grown  side  by  side,  have  proved  identical  in 
their  activity  and  the  cultivated  leaves  are  at  least  as  active  as  those 
grown  wnld.  As  no  practical  method  of  chemically  testing  digitalis  is 
known,  the  minimal  lethal  dose  (for  frogs)  has  been  determined  and 
the  plant  cultiAated  on  the  Wellcome   Materia   Medica   Farm  has 


Fig.  2. 


Gathering  Belladonna.     Wellcome  Materia  Medica  Faim. 


yielded  a  B.P.  tincture  having  an  ]\I.L.D.  of  0.4  c.c.  per  loo-grams 
on  a  three-hour  test,  thus  showing  that  it  is  possessed  of  a  very  high 
degree  of  activity. 

Hyoscyamus  niger  is  also  a  biennial  plant  of  which  it  is  an 
oflficial  requirement  that  the  second  year's  growth  should  alone  be 
cm])loyed,  yet  as  regards  the  activity  we  find  the  percentages  of 
alkaloid  contained  in  plants  of  first  and  second  year's  growth  are 
identical,  thus,  there  was  found  : 
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First  year's  growth....  0.12  per  cent,  total  alkaloid  in  the  dried  herb. 
Second  year's  growth..  0.12  per  cent,  total  alkaloid  in  the  dried  herb. 

Experiments  to  determine  what  conditions  are  best  suited  to  the 
production  of  alkaloid  have  been  made  both  with  hyoscyamus  and 
belladonna;  it  will  suffice  our  purpose  if  we  give  some  account  of 
experiments  made  with  the  latter  plant. 

In  the  near  ^'icinity  belladonna  was  occasionally  found  growing 


Fig.  3- 


Gathering  Hyoscyamus.     Wellcome  Materia  Medica  Farm. 


wild  before  these  experiments  were  undertaken  which  indicated,  what 
was  in  fact  found  to  l)e  the  case,  that  the  soil  was  very  well  suited 
to  the  plant.  Dissemination  of  the  seed  by  birds  has  since  made  its 
occurrence  still  more  common. 

Wild  belladonna  ])lanls  were  obtained  from  \arious  parts  of 
England  and  after  pro])agating  these  for  two  years,  one  strain,  found 
to  yield  a  high  j^ercentage  of  alkaloid  and  to  give  good  growth,  was 
selected  and  exclusively  employed.  It  has  been  stated  by  many 
observers  that  the  cultivated  belladonna  i)lant  contains  less  alkaloid 
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than  that  which  grows  wild.  This  statement,  which  is  no  doubt 
true  of  plants  transported  to  a  soil  unsuited  to  them,  has  not  been 
confirmed  by  the  author's  experience,  indeed  on  the  whole  the 
cultivated  plant  has  been  found  to  contain  a  little  more  alkaloid 
than  that  grown  wild.  The  percentage  of  alkaloid  found  in  the 
leaves  and  stem  of  the  dried  wild  plant  was  0.49,  while  the  average 
of  that  found  in  the  cultivated  plant  during  the  eight  years  1906- 


FlG.  4. 


Gathering  Hyoscyamus.     Wellcome  Materia  Medica  Farm. 


1913  was  0.57.  As  other  investigators  have  usually  recorded  about 
0.45  per  cent,  in  the  wild  plant  it  may  be  assumed  that  the  plant  em- 
jjloyed  was  satisfactory,  it  therefore  follows  that  the  eft'ect  of  cultiva- 
tion has  been  beneficial. 

In  the  following  table  a  number  of  analyses  of  belladonna  stems 
and  leaves,  grown  under  treatment  with  various  fertilizers  on  the 
same  plot  for  four  successive  years  are  given : 


Am.  Jour.  Pharm. )      Work  1)1  QH  Euqlish  H cfh  Garden. 

13.    j 


November,  1913. 
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It  will  be  seen  from  a  consideration  of  these  results  that  the 
effect  of  fertilizers  upon  the  percentage  of  alkaloid  is  small,  tending 
to  lower  it.  This  tendency,  which  is  most  marked  in  the  case  of 
nitrogenous  manures,  appears  to  be  due  to  the  larger  growth  which 
results  from  such  manuring — the  larger  growth  producing  more 
weight  of  woody  fibre.  In  every  case  the  percentage  of  alkaloid 
compares  favorably  with  that  contained  in  wild  plants,  showing  that 
cultivation  is  advantageous.  As  regards  the  amount  of  plant  harv- 
ested a  rich  nitrogenous  fertilizer  such  as  farmyard  manure  or  a 
mixture  of  sodium  nitrate,  basic  slag  and  kainite  will  increase  it 
several  fold  if  the  soil  is  not  already  a  rich  one. 

These  results  indicate  that  the  stage  of  growth  at  which  the 
plants  are  harvested  is  not  important  at  least  as  regards  alkaloidal 
content,  provided  that  the  plant  has  not  begun  to  fade  when  there 
is  a  rapid  loss  of  strength,  but  it  appears  as  is  shown  below  that 
adverse  weather  conditions  may  be  the  cause  of  variations. 

In  the  following  table  the  percentages  of  alkaloid  present  in  the 
dry  stem  and  leaf  are  shown  in  parallel  columns  with  the  amount 
of  sunshine  and  rainfall  recorded  in  London,  i6  miles  distant  from 
the  farm. 


Percentage  of 

Total  hours  sunshine 

Rainfall 

Year 

alkaloid  in  stem 
and  leaf 

May  1st  to  June  30th 

(Same  period) 

1905 

0.38 

387  hours 

5 .  48  inches. 

1906 

0.54 

361  hours 

3 

86  inches. 

1907 

0.34 

290  hours 

3 

54  inches. 

1909 

0.48 

387  hours 

5 

44  inches. 

191O 

0.61 

360  hours 

4 

08  inches. 

1911 

0.59 

404  hours 

3 

62  inches. 

I912 

0.59 

360  hours 

4 

48  inches. 

1913 

0.65 

410  hours 

2 

20  inches. 

It  will  be  seen  that  the  highest  percentages  of  alkaloid  were  ob- 
ser\'ed  in  the  driest  and  sunniest  seasons  while  the  low  percentages 
found  in  1905  and  1907  are  explained  by  the  heavy  rainfall  in  the 
former  and  the  lack  of  sunshine  in  the  latter  season. 


Belladonna  Roots. 

Belladonna  root  of  commerce  varies  greatly  in  alkaloidal  strength. 
In  a  lumiber  of  analyses  made  of  commercial  roots,  variations  from 
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0.27  to  0.69  per  cent,  have  occurred.  The  average  of  twenty-one 
analyses  of  German  and  Austrian  commercial  roots  was  0.40  per 
cent. 

Other  observers  have  recorded  similar  results. 

Chevalier  (Coiiipt.  Rend.,  1910,  150,  344)  gives  the  following 
figures  for  continental  roots  : 

French     0.300-0.450  per  cent. 

Austrian    0.251-0.372  per  cent. 

Italian    o.ioy-xy.iSy  per  cent. 

Henderson  (Pliarm.  J.,  1905,  75,  191)  has  shown  the  average 
of  thirty  samples  for  foreign  root  to  be  0.3  per  cent. 

It  is  interesting  to  observe  that  the  average  of  nine  samples  of 
root  grown  at  Dartford  is  0.54  per  cent. 

In  order  to  determine  whether  this  variation  was  due  to  col- 
lecting at  different  times  of  the  year,  roots  from  the  same  plot, 
derived  from  second  year's  plants  which  had  been  sown  at  the 
same  time,  were  dug  up  at  intervals  and  dried.  The  following  is 
a  record  of  the  analysis  of  these  samples: 

March,  191 1  0.56  per  cent. 

May,   191 1    0.59  per  cent. 

June,   191 1    0.53  per  cent. 

August,    191 1    0.50  per  cent. 

December,  191 1   0.59  per  cent 

The  amount  of  variation  throughout  the  year  is  thus  seen  to  be 
very  small ;  there  appears,  however,  to  be  slightly  less  alkaloid  present 
during  August,  when  the  fruit  is  ripening.  We  must  therefore  seek 
other  explanations  for  the  low  percentage  of  alkaloid  present  in 
commercial  belladonna  root.  If  one  considers  the  figures  recorded 
by  various  oliservers  it  appears  that  in  the  warmest  climates,  such 
as  those  of  Italy  and  Austria,  the  lowest  proportion  of  alkaloid  is  to 
be  observed  ;  and  this  would  account  for  the  high  reputation  of  Eng- 
lish belladonna.  Rut  no  such  generalization  can  be  regarded  as  estab- 
lished until  plants  grown  in  those  countries  in  a  suitable  soil  and 
under  careful  observation  have  been  submitted  to  analysis.  That 
such  an  explanation  is  not  improbable  is  clear  from  the  published 
facts  relating  to  other  alkaloid-producing  plants,  which  show  that 
diflferent  amounts  of  alkaloid  are  formed  in  different  latitudes.    For 
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instance,  Dunstan  {Bull.  Imp.  Inst.,  1905,  222)  has  recorded  that 
Hyoscyamus  muticns  grown  in  Egypt  produces  0.6  to  1.2  per  cent, 
of  Hyoscyamine,  while  the  same  species  grown  in  India  produces 
only  0.3  to  0.4  per  cent.  On  the  other  hand,  if  the  har\'esting  of  the 
crops  is  done  with  less  care  in  one  country  than  in  another,  more 
decomposition  may  take  place  during  the  process  of  drying  and  so 
cause  the  observed  differences. 

In  whatever  latitude  belladonna  is  grown,  it  will  doubtless  be 
found  that  the  composition  of  the  soil,  the  use  of  fertilizers,  and 
seasonal  conditions  make  for  small  variations. 

Wellcome  Chemical  JTorks,  Dart  ford,  England. 


AN  INTERNATIONAL  PHARMACOPCEIAL  BUREAU.^ 
By  Professor  Joseph  P.  Remington,  Ph.M.,  F.C.S. 
"  Peace  hath  her  victories  no  less  renowned  than  war "  is  a 
thought  associated  in  the  minds  of  most  Americans  when  the  beautiful 
city  of  "  The  Hague  "  and  her  Peace  Palace  are  mentioned,  and  it  is 
indeed  most  appropriate  that  the  Eleventh  International  Pharma- 
ceutical Congress  should  meet  here.  Pharmacy  is  a  peaceful  art  and 
science,  because  its  votaries  in  the  highest  sense  are  pledged  to  that 
glorious  work,  "  the  healing  of  the  Nations."  But  universal  peace, 
at  this  period  of  our  civilization,  is  by  no  means  assured,  as  the  ter- 
rible sacrifices  of  the  Balkan  War  are  very  fresh  in  our  memories. 
Nevertheless,  no  one  can  deny  that  the  great  powers  of  Europe 
united  in  an  effort,  futile  though  it  was,  to  prevent  the  awful  sacrifices 
of  lives  and  property.  Arbitration  as  a  means  of  settling  national 
disputes  is  gaining  in  strength.  War  is  expensive  and  it  rarely 
settles  anything  permanently.  Cooperation  and  amity  are  now  recog- 
nized as  more  effective  than  a  resort  to  arms,  and,  if  this  is  true  in 
the  affairs  of  nations,  how  much  more  valuable  are  these  attributes 
in  great  international  movements ! 

Professor  Tschirch  has  recently  contributed  to  the  world  a  paper 
on  "  The  Necessity  for  an  International  Phannacopoeial  Bureau  " 
in  which  he  quotes  Professor  Ostwald  as  an  advocate  of  economizing 
energy  in  intellectual  life  and  the  author  presents  a  convincing  argu- 
ment in  favor  of  establishing  such  a  Bureau. 


'  Read    at    the    Eleventh    International    Pharmaceutical    Congress,    Sep- 
tember,  1913. 
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Pharmacopoeias  are  primarily  authoritative  books.  An  Inter- 
national Pharmacopoeia,  which  would  be  used  in  all  countries  and 
which  would  replace  National  Pharmacopoeias,  has  been  for  many 
years  one  of  the  grand  ideas  and  principal  objects  of  former  inter- 
national congresses.  So  many  difficulties  had  to  be  overcome,  how- 
ever, that  at  the  present  time  such  a  hope  is  not  likely  to  be  realized. 
The  idea  of  having  an  international  agreement  on  the  strength  and 
standards  of  potent  remedies  has  been  in  a  great  measure  fulfilled 
through  the  actions  of  the  Conference  Internationale  pour  I'Unifi- 
cation  de  la  Formule  des  Medicaments  Heroiques,  and  thus  the  great- 
est need  of  an  International  Pharmacopoeia  has  been  satisfied. 

If  an  International  Pharmacopoeial  Bureau  is  established  with 
an  efficient  laboratory  attached,  there  should  go  with  it  a  department 
whose  object  would  be  the  detection  of  adulterations.  This  is  the 
crying  need  of  the  hour.  A  numerous  band  of  able  chemists  are 
intentionally  at  work  preparing  medicaments  which  are  deficient  in 
strength  and  activity.  One  of  the  prime  objects  of  these  men  is  to 
study  the  rubrics  and  standards  of  the  Pharmacopoeias  which  de- 
scribe tests  for  identity,  purity,  and  strength  with  a  view  of  circum- 
venting them.  Life  itself  is  a  struggle  between  the  powers  of  good 
and  evil.  Banks,  corporations,  business  houses,  and  firms  are  employ- 
ing the  highest  form  of  mechanical  labor  to  provide  burglar-proof 
safes  in  which  to  lock  up  valuables;  the  powers  of  evil  are  likewise 
busy  and  with  greater  secrecy  and  quite  as  much  ability  are  rendering 
nugatory  the  efiforts  of  honest  men.  No  sooner  is  an  invention 
adopted  to  provide  greater  security  from  theft,  than  hundreds  on  the 
other  side  are  scheming  to  outwit  them ;  this  afifects  Pharmacopoeial 
Revision  work.  The  Committees  must  search  current  literature 
throughout  the  world  and  institute  experiments  in  order  that  tests 
may  be  provided  which  will  detect  adulterations  and  distinguish  as 
readily  as  possible  the  differences  between  the  false  and  the  true. 
Adulteration,  sophistication,  and  falsification  have  existed  from  ear- 
liest antiquity.  To  sell  nothing  for  something  and  make  a  good  profit 
was  one  of  the  earliest  ideas  for  amassing  wealth.  Through  long 
training,  the  world  has  been  accustomed  to  regard  adulterations  with 
a  tolerance  which  is  surprising.  One  may  use  a  fabric  intended  to 
be  worn  as  a  part  of  one's  clothing  if  part  of  the  wool  or  silk  contains 
cotton  or  some  other  fibre  which  is  cheaper;  this  form  of  crime  is  not 
likely  to  cause  the  death  of  an  individual,  but  calcium  sulphate  crystal- 
lized from  a  suitable  solvent  in  feathery,  acicular  crystals  as  a  sub- 
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stitute  for  quinine  sulphate  presents  adulteration  in  one  of  its  worst 
forms — the  cheating  of  the  sick,  helpless,  and  dying. 

A  large  portion  of  the  text  of  a  pharmacopoeia  consists  in  provid- 
ing tests  for  the  exclusion  of  foreign  substances  which  are  intended 
by  manufacturers  to  reduce  the  cost  of  a  medicine.  If  an  Inter- 
national Bureau  is  established,  one  of  the  principal  objects  should 
be  a  subdivision  or  department  for  publishing  to  the  world  all  new 
tests  which  are  proposed  from  time  to  time  for  detecting  fraud. 

A  Department  of  Phannacognosy  is  just  as  important  as  a  De- 
partment of  Analytical  Chemistry.  Drug  collectors  gather  plants 
which  are  used  to  mix  with  genuine  drugs ;  these  are  either  inert 
or  do  not  represent  the  full  activity  of  the  drug.  Occasionally  this 
admixture  may  be  due  to  carelessness  or  ignorance,  but  far  more 
frequently  it  is  due  to  intention.  If  the  text  referring  to  official  crude 
drugs  is  to  serve  the  highest  purpose,  substances  should  be  described 
so  as  to  exclude  not  only  foreign  admixtures,  but  the  inert  portions 
of  that  drug,  for  these  would  lower  the  medicinal  activity. 

In  America,  owing  to  the  passage  of  the  Food  and  Drugs  Act  in 
1906,  more  stringent  regulations  have  been  made  for  the  exclusion 
of  drugs  in  our  ports  of  entr\'  and  their  quality  has  been  greatly 
improved.  For  years  it  had  been  the  custom  of  the  exporters  in 
foreign  countries  to  regard  America  as  the  dumping  ground  for 
drugs  which  were  not  salable  in  European  marts.  This  condition 
no  longer  exists,  although  the  habit  of  sending  bad  drugs  to  America 
has  not  been  entirely  abandoned,  but  the  penalty  of  the  loss  by 
transportation  and  the  expense  caused  by  reshipment  is  a  great 
deterrent,  and,  as  time  goes  on,  conditions  will  be  reversed  and 
America  will  be  regarded  as  the  poorest  market  in  the  world  for 
inferior  or  worthless  drugs.  The  microscope  and  its  revelations  have 
been  an  immediate  cause  of  the  improvement  in  the  quality  of 
Pharmacopoeial  drugs. 

These  suggestions  are  intended  solely  to  aid  and  further  the 
proposition  of  Professor  Tschirch.  The  Central  Bureau  should, 
of  course,  be  established  in  Europe ;  the  exact  locality  should  depend 
upon  circumstances,  of  which  the  writer  is  not  sufficiently  informed. 
These  are  the  days  of  concentration  and  centralization ;  conservation 
of  forces  and  the  necessity  for  economizing  energy  in  intellectual  life 
should  be  dominating  factors.  National  pride  and  jealousy  should 
be  eliminated;  cooperation  should  be  the  watchword.  Success  will 
largely  dej^end  upon  the  ability  of  the  Director  of  such  a  Bureau. 
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Not  only  should  he  have  a  comprehensive  knowledge  of  the  articles 
which  enter  into  a  pharmacopoeia,  but  he  should  have  the  ability  to 
secure  results  through  the  employment  of  able  assistants.  So  many 
international  projects  have  failed  in  times  past  through  the  enlarge- 
ment of  the  scope  of  the  Congress  by  promoting  immaterial  side-lines 
that  the  original  purpose  was  lost  in  the  distance ;  but  the  detection 
of  adulterations  and  the  collection  of  information  about  fraud  should 
constitute  an  important  part  of  the  work. 

Science  has  made  prodigious  strides  and  specialization  is  abso- 
lutely necessary.  It  should  be  the  function  of  the  abstractor  to  col- 
lect kiioioi  facts  without  prejudice.  As  the  learned  author  says, 
"  The  abstractor  should  not  be  a  critic."  He  should  collect  the  facts 
and  present  them  in  various  languages  to  the  National  Pharmacopoeial 
Commissions  in  each  country.  Criticisms  should  be  left  to  the  jour- 
nals, individuals  or  pharmaceutical  bodies  where  they  properly 
belong. 

An  international  nomenclature  has  been  advocated  of  late  years 
and  it  is  "  a  consummation  devoutly  to  be  wished."  For  the  accom- 
plishment of  this  worthy  object,  the  adoption  of  an  international  lan- 
guage seems  to  be  necessary.  When  Esperanto  or  some  other  inter- 
national language  comes  into  general  use,  the  Bureau  might  sanction 
an  Esperanto  equivalent  for  their  medicaments. 

More  important  would  be  the  unification  of  standards  and  distin- 
guishing tests  for 'chemical  substances.  If  the  various  nations  of 
Europe,  America,  and  Asia  could  establish  a  minimum  standard  for 
purity  in  chemicals,  it  would  result  in  great  benefit  to  the  whole 
world.  The  adoption  by  the  United  States  Pharmacopoeia  in  1903 
of  what  has  come  to  be  known  as  the  "  purity  rubric  "  has  been  on 
trial  with  most  satisfactory  results  for  ten  years.  By  this  is  meant  a 
minimum  standard  for  purity  inserted  in  the  text  of  the  official 
medicament,  thus :  Potassii  lodidum — "  It  should  contain  not  less 
than  99  per  cent,  of  pure  Potassium  Iodide  (KI  =  166.02)."  It 
will  be  observed  that  this  does  not  mean  that  absolute  purity  is  de- 
barred. A  chemical  manufacturer  may  make  a  product  which  is 
purer  than  the  official  rubric  and  may  secure  more  sale  for  his  product 
by  ofifering  a  purer  article  if  he  wishes  to ;  but  he  cannot  sell  for 
medicinal  purposes  any  chemical  which  does  not  reach  the  minimum 
standard  for  purity.  Impurity  in  this  case  refers  to  innocuous  sub- 
stances, which,  broadly  stated,  mean  traces  of  other  products  the 
presence  of  which  would  interfere  in  no  case  with  the  medicinal 
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activity  of  the  chemical.  The  tests  inserted  after  the  purity  rubric 
limit  the  presence  of  more  than  traces  of  innocuous  impurities.- 
Official  quinine  sulphate  may  contain  traces  of  other  cinchona  alka- 
loids and  Kerner's  test  with  modifications  may  be  used  for  providing 
a  standard.  Everyone  knows  that  the  elimination  of  a  minute 
quantity  of  other  substances  or  salts  will  often  increase  the  price  of 
a  medicament  to  an  extent  far  beyond  the  necessities  of  the  case 
and  absolute  purity  in  every  case  would  saddle  an  enormous  tax  upon 
the  buyer  and  consumer.  The  tests  which  eliminate  poisonous  sub- 
stances as  lead,  arsenic,  etc.,  should  be  rigidly  enforced.  When  the 
purity  rubric  was  established  in  the  United  States  Pharmacopoeia, 
there  was  an  outcry  from  the  purists  and  theorists  who  proclaimed 
that  nothing  but  chemically  and  microscopically  pure  substances 
should  find  their  place  in  the  Pharmacopoeia.  But  ten  years'  experi- 
ence with  the  purity  rubric  has  demonstrated  its  value  and  a  great 
improvement  in  the  uniformity  of  chemicals  used  for  medicines  has 
been  the  practical  result. 

The  fonnulation  of  a  purity  rubric  for  each  chemical  medicament 
would  be  a  most  imiportant  function  for  a  separate  international  com- 
mission. The  Eighth  International  Congress  of  Applied  Chemistry, 
at  its  meeting  in  19 12,  recommended  the  establishment  of  standards 
which  would  render  uniform  throughout  the  world  tests  for  limiting 
the  presence  of  allowable  impurities  which  are  innocuous.  Commerce 
would  be  benefited  greatly  and  loss  occasioned  manufacturers  through 
the  transportation  of  medicaments  to  various  countries  would  be 
greatly  reduced.  As  it  is  at  present,  chemicals  which  reach  the 
standard  adopted  by  one  country  would  be  rejected  by  another 
country  bcause  of  the  varv'ing  standards  of  purity  existing  to-day  in 
their  respective  pharmacopoeias.  Is  this  not  a  w^orthy  object  for  an 
international  congress  to  take  up  seriously?  No  country  would 
object  to  the  importation  of  a  chemical  which  was  above  the  minimum 
limit  and  there  would  be  every  incentive  for  a  manufacturer  to 
improve  his  product,  but  the  law  would  step  in  and  forbid  the 
importation  of  an  inferior  product  which  was  below  such  limit. 
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THE     DETERMINATION     OF     UNCOMBINED     HYDRO- 
CHLORIC ACID  IN  SOLUTION  OF  FERRIC  CHLORIDE.i 

By  C.  H.  Briggs. 

For  the  preparation  of  Tincture  Ferric  Chloride  U.  S.  P.  it  is 
essential  that  the  Solution  Ferric  Chloride  used  should  have  the 
proper  degree  of  acidity.  If  the  Ferric  Chloride  does  not  contain 
enough  free  acid,  the  tincture  will  become  cloudy  in  the  course  of 
time  and  some  of  the  iron  will  be  precipitated. 

The  United  States  Phaniiacopoeia  gives  a  process  for  the  prep- 
aration of  Solution  Ferric  Chloride  and  prescribes  the  amount  of 
hydrochloric  acid  which  should  be  added,  but  it  does  not  give  any 
method  for  the  determination  of  free  acid  in  the  finished  product. 
Hence,  in  the  examination  of  this  solution,  it  is  necessary  to  depend 
entirely  on  the  manufacturer  for  the  free  acid  content,  and  if  the 
solution  has  not  been  properly  made,  this  may  be  the  source  of  con- 
siderable trouble  for  the  consumer. 

A  search  of  the  literature  failed  to  disclose  any  simple  method 
for  the  determination  of  free  hydrochloric  acid  in  solution  Ferric 
Chloride.  A  direct  titration  of  the  free  acid  with  a  standard  alkali 
solution  and  an  indicator  is  impossible  because  of  the  weakly  basic 
nature  of  ferric  hydroxide  and  its  failure  to  react  with  indicators. 
However,  the  amount  of  iron  in  the  solution  is  readily  determined, 
so  that  if  the  total  amount  of  chlorides  in  the  solution  were  known, 
the  amount  of  free  or  uncombined  acid  could  be  calculated.  It  was 
found  that  the  total  chlorides  could  be  readily  determined  by  titration 
with  N/io  Silver  Nitrate,  using  the  U.  S.  P.  method  for  titrating  acid 
solutions. 

The  percentage  of  iron  in  the  solution  multiplied  by  the  factor 
1.955  will  equal  the  amount  of  combined  hydrochloric  acid.  This 
subtracted  from  the  t(jlal  hydrochloric  acid,  previously  estimated 
as  chlorides,  will  give  the  percentage  of  free  hydrochloric  acid  by 
weight. 

The  calculated  amount  of  free  hydrochloric  acid  in  Solution 
Ferric  Chloride  U.  S.  P.  is  1.25  per  cent.  A  test  of  one  sample 
whi'^h  was  claimed  to  be  neutral  showed  0.18  per  cent,  free  hydro- 
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chloric  acid,  while  a  sample  labeled  U.  S.  P.  tested  2.02  per  cent. 
free  acid. 

It  must  be  noted  that  the  presence  ol"  any  alkali  chlorides  or  other 
chlorides  in  this  solution  would  exclude  the  use  of  this  method,  but 
these  impurities  are  not  apt  to  be  present. 

The  writer  suggests  that  a  test  for  the  amount  of  free  hydro- 
chloric acid  in  Solution  Ferric  Chloride  be  included  in  the  next 
revision  of  the  United  States  Pharmacopoeia. 

Scientific  Department,  Parke,  Davis  &  Co., 
Detroit,  Mich.,  March  6th,  1913. 


A  NEW  TEST  FOR  THE  ALKALOIDS  OF  CINCHONA. 

By  G.  N.  Watson, 
Drug  Laboratory,  University  of  Kansas. 

An  aqueous  solution  of  Quinine  Sulphate,  when  treated  with  a 
few  drops  of  a  freshly  prepared  saturated  alcoholic  solution  of  Alpha- 
naphthol,  to  which  a  few  drops  of  concentrated  H0SO4  have  been 
added  (2  drops  per  i  c.c.)  produces  a  yellgw  precipitate.  When  the 
reagent  is  added  in  excess,  a  yellow  solution  is  produced. 

Quinidine,  Cinchonine  and  Cinchonidine  sulphates,  or  a  solution 
of  their  respective  alkaloids  in  dilute  HnS04,  produce  the  same  color 
with  the  Alphanaphthol  reagent.  So  far  as  the  investigation  has  been 
carried,  no  other  white  alkaloids  will  give  the  yellow  color. 

By  means  of  this  reagent  the  alkaloids  of  Cinchona  have  been 
detected  in  the  presence  of  several  alkaloids,  namely.  Atropine,  Mor- 
phine, Cocaine,  Strychnine,  Caffeine,  I^rucine,  Codeine  and  Anti- 
pyrine. 

One  c.c.  of  a  solution  of  Quinine  Sulphate  (1-2000)  was  found 
to  produce,  with  the  Alphanaphthol  reagent,  the  characteristic  yellow 
color. 

A  drop  of  the  reagent,  added  to  the  chloroform  or  ether  residues 
of  any  of  the  above  cinchona  alkaloids  produces  an  intensely  yellow 
color. 


Am.  Jour.  Phariti. 
November,  1913. 
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SOME  "  PRESCRIPTION  KINKS  AND  HINTS."  ' 
By  George  M.  Beringer,  Jr. 

The  pharmacist  might,  with  profit,  stimulate  the  physicians  of 
his  neighborhood  to  prescribe  various  coatings  for  extemporane- 
ously prepared  pills.  A  coating  that  is  easily  applied,  and,  at  the 
same  time,  is  distinctive  and  unusual,  is  plumbago.  The  pills  are 
simply  rolled  in  finely  powdered  graphite.  They  may,  afterward, 
be  highly  polished  by  rolling  on  a  piece  of  cotton  flannel  or  of  felt. 

Physicians  are  coming  more  and  more  to  order  ointments  dis- 
pensed in  collapsible  tubes.  The  usual  methods  of  filling  the  tubes 
are  by  means  of  a  spatula  or  by  melting  and  pouring  the  ointment 
into  the  tube  before  the  ointment  has  quite  solidified.  The  first  of 
these  is  rather  troublesome  and  "  messy."  The  second  cannot 
be  used  in  very  many  cases  without  having  an  uneven  admixture 
of  the  ingredients  and  an  ointment  far  from  smooth.  The  follow- 
ing has  been  found  a  convenient,  clean  and  rapid  method :  The 
prepared  ointment  is  placed  in  a  thin  streak  along  the  center  of  a 
piece  of  suitable  paper  (preferably  parchmentized)  about  i}^ 
times  the  length  of  the  tube  to  be  filled  and  about  3  or  4  times 
the  diameter  of  the  tube,  in  such  a  manner  that  the  paper  and  oint- 
ment may  be  rolled  into  a  pipe  of  slightly  smaller  diameter  than 
the  tube.  This  pipe  is  inserted  into  the  tube  and  the  outer  end 
of  the  paper  folded  over.  The  folding-over  is  continued  and  the 
paper  withdrawn  as  the  ointment  is  expressed  into  the  tube.  In 
this  way  the  tube  is  filled  as  solidly  as  by  a  machine  and  with 
little  or  no  loss  or  smearing. 

It  has  been  found  difficult  to  powder  chloretone  finely  enough 
to  make  a  smooth  ointment.  It  becomes  so  electrified  upon  tritura- 
tion that  it  sticks  to  mortars,  pestles  and  spatulas  and,  when  scraped 
off,  flies  in  every,  direction  excepting  the  one  intended.  As  it  was 
prescribed  in  an  ointment,  for  rectal  injection,  it  was  not  thought 
advisable  to  use  alcohol  or  similar  solvents  to  facilitate  its  incor- 
poration. The  substance  can,  however,  be  made  into  a  very  smooth 
paste  by  rubbing  upon  a  tile  with  a  few  drops  of  expressed  oil  of 
almond,  before  incorporating  with  the  other  ingredients. 


^Read  at  the  annual  meeting  of  the  New  Jejsey  Pharmaceutical  As- 
sociation, June,   1913. 
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Scarlet  Red  ointment  is  frequently  prescribed  in  such  a  man- 
ner as  to  leave  the  selection  of  the  base  for  its  incorporation  to  the 
judgment  of  the  dispenser.  Petrolatum  is  the  base  most  frequently- 
used.  The  dye,  however,  is  nearly  insoluble  in  this  medium.  It 
would  seem  reasonable  to  suppose  that  particles  of  a  substance 
coated  with  another  substance  in  which  they  were  insoluble  would 
have  little  or  no  action  upon  the  tissues  with  which  they  were 
brought  in  contact.  The  dye  is  soluble  in  benzoinated  lard  and 
the  ointment  so  made  is  certainly  smoother  and  probably  more 
efficient. 

A  prescription  was  received  for  soft  elastic  capsules  of  oil  of 
erigeron,  each  containing  3  or  4  drops.  It  was  necessary  to  add 
some  fixed  oil  as  a  diluent  in  order  to  fill  the  capsules  satisfactorily. 
Olive  oil,  the  usual  diluent  in  such  cases,  formed  a  cloudy  mix- 
ture, and,  with  an  old  sample  of  erigeron  oil,  even  threw  out 
resinous  masses.  Expressed  almond  oil  did  the  same.  Castor 
oil  made  a  very  clear  and  brilliant  solution  and  was  used  with 
satisfaction. 

The  following  prescription  for  an  injection  seems  simple,  but 
illustrates  how  a  very  slight  difference  in  manipulation  may  make 
considerable  improvement  in  the  finished  product. 

Tr.  Opii   fl.  dr.     i. 

Tr.   Catechu    Co fl.  dr.    2. 

Plumbi  Acetatis    gr.  I5- 

Zinci   Sulphatis    gr.  I5- 

Aquae  Rosse  qs.  ad fl.  oz.     8. 

M 

This  was  at  first  prepared  by  adding  the  Tr.  Opium  and  the 
Comp.  Tr.  Catechu  to  the  other  ingredients — previously  mixed 
"  secundum  artem."  It  was  found,  however,  that  the  precipitate 
subsided  very  rapidly  and,  with  some  specimens  of  Comp.  Tr. 
Catechu,  was  granular.  The  following  method  proved  better:  The 
Tr.  Opium  and  the  Comp.  Tr.  Catechu  were  mixed  with  4  fl.  ozs. 
of  the  Rose  water,  the  other  ingredients  mixed  secundum  artem 
with  the  balance  of  the  Rose  water  and  the  two  solutions  mixed. 
By  the  latter  method  the  ppt.  was  more  bulky  and  more  finely 
divided,  hence,  subsided  more  slowly  and  could  be  more  evenly 
administered. 
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The  well  trained  pharmacist  is  exceedingly  careful,  when 
triturating  two  powders,  to  add  very  slowly  and  cautiously  the 
diluent  powder  to  the  more  active ;  yet,  very  often,  the  same  person 
fails  to  realize  the  importance  of  observing  the  same  procedure 
when  triturating  an  insoluble  powder  wntli  a  liquid.  Two  samples 
of  the  following  prescription  illustrate  the  importance  of  this: 

Calaminse     gr.  40. 

Zinci    Oxidi    dr.     2. 

Liquor  Calcis    •  .  . .  .fl.  oz.     4. 

M 

A  sample,  prepared  by  adding  the  lime  water  in  considerable 
quantities  at  the  start,  although  triturated  for  a  fairly  long  time, 
commenced  to  subside  immediately  after  being  shaken  up.  Coarse 
particles  could  be  readily  seen  in  the  mixture. 

A  second  sample,  prepared  by  adding  the  lime  water  in  small 
amounts  and  triturating  after  each  addition  till  a  perfect  magma 
was  formed,  had  scarcely  commenced  to  precipitate  five  minutes 
after  being  shaken.  The  particles  were  apparently  evenly  divided, 
and  after  final  separation,  on  long  standing,  the  precipitate  was 
twice  as  bulky  as  that  in  the  first  specimen.  It  is  easy  to  imagine 
which  sample  could  be  most  evenly  applied  and  would  give  the 
most  benefit  when  applied  to  the  skin. 

The  following  formula  presents  a  unique  difficulty : 

Kaolini    oz.     4. 

Glycerini     fl.  oz.     i. 

Sod   Salicylatis    dr.     2. 

01.    Eucalypti     fl.  dr.     4. 

Ac.   Borici    gr.  50. 

01.  Gaultheric-e    fl.  dr.     2. 

Mentholis     gr.  40. 

Lanolini     oz.     2. 

M 

This  was  prepared  by  rubbing  the  Kaolin,  Boric  Acid,  Sodium 
Salicylate  and  Lanolin  together  in  a  mortar,  incorporating  the 
Oils  in  which  the  Menthol  had  been  dissolved,  and,  finally,  adding 
the  Glycerin.  The  result  was  a  granular  mass  mixed  with  what 
appeared  to  be  streaks  of  oil.     However,  the  oils  had  been  per- 
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fectly  incorporated  before  the  Glycerin  had  been  added ;  also, 
previous  experience  had  taught  that  alcohol  and  some  other 
liquids  would  not  mix  with  Lanolin  until  diluted  with  sufficient 
Water.  Hence,  a  fl.  ounce  of  Water  was  added  and  well  stirred 
in,  when  the  mass  became  a  perfectly  smooth  cataplasm. 


THE  PHENOMENA  OF  CATALYSIS.^ 

Remarkable  Results  Produced  in  Chemical  Reactions  by  the 

Mere  Presence  of  Certain  Substances  Which  Undergo 

No  Permanent  Change. 

By  W.  R.  Whitney. 

This  is  a  purely  chemical  term  and  stands  for  the  process  of 
greatly  increasing  the  velocity  of  chemical  reactions  by  employment 
of  materials  which  are  not  consumed  in  the  process.  Any  analog}^  is 
apt  to  be  misleading,  but  Ostwald  suggests  the  parallelism  between 
catalysis  in  chemistry  and  the  effect  in  mechanics  of  the  change  from 
a  too  thick  to  a  good  lubricating  oil  on  a  shaft  rotating  under  con- 
stant force.  The  speed  will  increase  without  application  of  addi- 
tional energy.  In  a  sense,  this  definition  is  too  academic.  In  most 
of  the  processes  called  catalytic,  the  velocity-increase  is  so  enor- 
mous that,  without  the  catalyzing  agent,  the  process  would  hardly 
take  place  at  all.  For  this  reason  a  catalyst  is  sometimes  defined 
as  any  substance  which  produces  a  chemical  action  without  being 
consumed  in  the  process. 

Catalysis  is  usually  limited  to  describe  cases  where  a  definite 
material,  or  even  a  definite  form  of  material,  seems  to  bring  about 
a  reaction  or  produces  a  great  increase  in  the  velocity  of  the  reaction. 
Heating  the  reagents  produces  great  increase  in  velocity  of  most 
chemical  reactions,  and  some  are  made  to  speed  up  by  the  effect 
of  light,  and  so  heat  and  light  are  sometimes  called  catalyzers 
But  it  is  customary  to  consider  this  type  as  at  least  partially  under- 
stood and  to  class  under  catalysis  the  less  easily  explained  cases, 
where  the  mere  presence  of  some  material  apparently  does  the 
work  and  is  yet  not  consumed.  It  acts  more  like  the  trigger  of  a 
gun.    This  sets  off  the  reaction,  which  in  our  gunpowder  analogy 
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would  otherwise  be  an  exceedingly  slow  oxidation.  The  gunpowder 
might  take  a  century  to  oxidize  unless  it  were  set  ofif,  although  the 
products  of  the  reaction  would  be  the  same  regardless  of  the 
velocity. 

It  is  very  probable  that  for  years  catalysis  was  a  word  used,  as 
such  terms  are  often  used,  to  classify  or  group  together,  without 
further  commitment,  a  number  of  different  phenomena  which  were 
not  at  the  time  explicable.  It  was  known  that  hydrogen  and  oxygen 
could  be  mixed  and  would  remain  inert  indefinitely,  but  that  a  little 
platinum  or  an  electric  spark  in  the  presence  of  the  mixture  would 
cause  rapid  combination  to  form'  water.  A  finite  quantity  of 
platinum  was  able  to  produce  the  reaction  between  an  unlimited 
quantity  of  these  gases.  Other  finely  divided  metals  acted  similarly. 
The  platinum  was  called  the  catalyzer.  The  spark  in  such  a  case 
was  not  usually  considered  as  a  catalyzer  in  the  narrower  sense. 
This  is  probably  because  the  case  is  an  application  of  intense  heat 
which  in  any  other  manifestation  is  equally  efficacious.  It  has  been 
the  custom  to  consider  as  cases  of  catalysis  only  those  reactions 
in  which  the  phenomenon  can  be  ascribed  to  some  material,  thus 
excluding  greatly  increased  reaction  velocity  due  to  light,  high 
temperature,  etc.  It  was  known,  on  the  other  hand,  that  the  de- 
composition of  hydrogen-peroxide  solution  was  greatly  hastened 
or  made  almost  instantaneous  by  colloidal  platinum  and  other  col- 
loidal metals.  Here  again  the  metal  was  not  consumed  and  had  not 
lost  any  of  its  power  after  it  had  apparently  accomplished  so  much. 
It  was  known  that  sugar  in  aqueous  solution  is  ordinarily  decom- 
posed by  the  water  into  dextrose  and  Isevulose  with  exceedingly 
low  velocity,  but  the  same  reaction  takes  place  very  rapidly  in  pres- 
ence of  acids  or  certain  organic  ferments.  Thus  the  acid  and  the 
ferment  were  called  the  catalyzer. 

It  is  known  that  many  of  our  most  common  chemical  reactions 
owe  their  velocity  to  the  presence  of  water.  In  fact,  water  is  the 
most  common  and  most  important  catalyzer  of  all.  It  is  much 
easier  to  find  cases  of  chemical  reactions  which  need  water  for  any 
appreciable  velocity,  than  it  is  to  find  reactions  which  can  proceed 
in  its  absence.  Yet  in  most  of  them  the  water  apparently  does 
not  take  part  in  the  reaction  nor  is  lost  through  it,  and  the  same 
water  could  be  used  to  an  unlimited  extent.  Practically  all  of  the 
common  chemical  reactions  are  of  this  type.  Silver  nitrate  and 
sodium  chloride  do  not  react  in  the  drv  state,  and  the  mere  condition 
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of  solution  is  also  not  a  criterion.  While  these  two  react  readily 
when  dissolved  in  water,  they  need  not  react  appreciably  when  dis- 
solved in  some  other  solvent.  This  catalytic  action  of  water,  so 
common  as  to  be  usually  lost  sight  of  as  a  case  of  catalysis, 
is  a  very  marked  case  because  of  its  sensitiveness.  The  most 
refined  methods  have  had  to  be  employed  to  remove  the  water  in 
cases  where  its  effect  w^as  to  be  studied.  For  example,  the  ordinary 
explosion  of  carbon  monoxide  (CO)  with  oxygen  does  not  take 
place  if  the  gases  are  perfectly  dried,  but  a  trace  of  moisture  makes 
it  easy  to  start  the  reaction  by  a  spark.  Such  active  agents  as 
gaseous  hydrochloric  acid  and  ammonia,  which  combine  readily  at 
ordinary  temperatures,  do  not  react  in  entire  absence  of  water. 
And  the  decomposition  or  dissociation  of  ammonium  chloride  which 
in  any  ordinary  experiment  is  readily  brought  about  by  moderate 
heating,  will  not  occur  in  absence  of  traces  of  moisture. 

The  method  of  action  may  not  be  the  same  in  these  various 
cases,  but  the  resulting  great  increase  in  velocity  of  action  or  even 
apparent  production  of  the  possibility  of  reaction  and  the  non- 
consumption  of  the  foreign  matter  or  catalyst  is  common  to  them  all. 
There  are  many  other  such  reactions. 

The  various  types  of  catalysis  apparently  differ  widely,  and  while 
they  possess  in  common  the  peculiarity  which  coordinated  them 
under  this  head,  they  are  being  subdivided  and  grouped  under  new 
classifications  because  differentiating  characteristics  become  grad- 
ually better  understood.  For  example :  there  is  a  large  group  of 
chemical  processes  which  are  catalyzed  by  the  presence  of  solids ; 
sometimes  by  a  specific  solid,  such  as  platinum,  in  other  cases  by 
a  particular  state  or  property  of  a  solid,  such  as  fine  subdivision 
or  large  surface  area,  etc.  A  little  palladium  or  osmium  will  ignite 
illuminating  gas  at  the  burner-tip  in  air.  Some  platinum,  vanadium 
oxide,  or  even  iron  oxide  will  bring  about  the  rapid  union  of  sulphur 
dioxide  and  oxygen.  These  may  be  classed  as  surface  effects, 
as  absorption  effects,  etc.,  while  it  is  not  probable  that  reactions 
which  owe  their  procedure  to  liquid  or  gaseous  water  can  be  so 
classed. 

A  number  of  catalyses  may  be  looked  upon  as  being  due  to  the 
formation,  for  a  short  time,  of  products  containing  the  catalyzer 
and  one  or  both  of  the  reacting  substances,  the  catalyzer  later  step- 
ping out  of  the  reaction  at  its  completion,  much  as  the  marrying 
parson  leaves  the  wedding  ceremony  with  his  marrying  power  un- 
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diminished.  In  such  cases  it  seems  necessary  to  grant  that  the  time 
necessary  for  the  catalyst  to  unite  with  one  of  the  reagents,  and 
for  the  second  to  enter  the  reaction  and  the  catalyst  to  back  out, 
so  to  speak,  is  in  all  shorter  than  the  time  necessary  for  direct 
union  of  the  reacting  substances.  This  is  possible.  The  catalyst 
often  seems  to  be  merely  a  means  of  in  some  way  reducing  the 
delays  in  a  process.  It  can  hardly  be  said  to  reduce  the  resistance 
to  reaction,  for  reduction  of  resistance  should  cause  a  change  in  the 
total  heat  evolved  by  the  reaction,  and  this  does  not  occur. 

Any  treatment  of  this  subject  would  be  incomplete  which  did 
not  mention  the  phenomenon  of  anti-catalysis  or  negative  catalysis. 
As  the  name  implies,  this  is  the  case  where  the  presence  of  some 
otherwise  inactive  substance  retards  or  prevents  a  reaction  which 
would  otherwise  take  place.  In  biological  chemistry  there  are 
many  such  cases,  and  they  are  frequently  referred  to  as  poisonings. 
One  of  the  best  known  inorganic  cases  is  that  described  by  Bredig, 
who  found  that  while  the  decomposition  of  hydrogen  peroxide 
was  catalyzed  by  colloidal  platinum,  iridium,  etc.,  the  presence  of 
almost  any  one  of  the  common  soluble  poisons  was  capable  of  de- 
stroying the  action  of  the  catalyst  and  of  preventing  the  reaction. 
Hydrocyanic  acid,  hydrogen  sulphide,  arsenic,  copper  salts,  etc., 
are  such  poisons.  These  poisons  also  act  as  anti-catalyzers  to  a 
number  of  biochemical  reactions,  ferment  actions,  etc.  Water  in 
most  cases  is  an  active  catalyzer,  but  a  few  cases  have  been  found 
where  it  is  distinctly  an  anti-catalyst.  Oxalic  acid,  dissolved  in 
dry  sulphuric  acid,  decomposes  very  rapidly,  but  the  presence  of 
traces  of  water  greatly  diminishes  the  velocity.  The  hydro- 
gen ion  is  a  generally  active  catalyzer.  It  shows  its  power  in 
many  cases  of  hydrolysis  and  in  the  action  of  enzymes,  etc.  The 
hydrolysis  of  cane  sugar  by  acids  depends  upon  it. 

A  multitude  of  reactions  for  which  solid  catalyzers  have  been 
found  may  be  represented  by  one  or  two  specific  cases.  Ammonia 
and  alcohol  vapors  combine  rapidly  in  the  presence  of  heated 
thorium  oxide,  so  also  do  phenols  and  alcohols.  Titanium  oxide 
and  other  metal  oxides  catalyze  organic  reactions  without  there 
appearing  to  be  any  predeterminable  predilection.  One  is  led  to 
imagine  that  every  possible  chemical  reaction  has  its  specific  cata- 
lyzers. Haber  has  said  that  every  solid  substance  exerts  some 
accelerating  action  on  gaseous  reactions,  though  some  do  it  much 
more  markedly  than  others. 
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It  may  be  that  all  cases  of  catalysis  are  to  be  looked  at  as  brought 
about  either  by  the  formation  of  intermediate  chemical  compounds 
of  the  catalyzer  with  one  or  both  of  the  reagents  and  the  subsequent 
breaking  down  of  such  compounds  to  the  final  reaction  products,  or 
of  physical  adsorptions  corresponding  to  the  increasing  of  concen- 
tration of  one  or  more  of  the  reacting  substances. 

The  chemical  industries  are  full  of  the  most  interesting  and 
successful  catalyses.  Sulphuric  acid  manufacture  has  always  made 
use  of  catalyzers  in  some  form.  In  the  early  days  it  was  the  nitrogen 
oxides,  and  now  it  is  platinum  sponge,  etc.  When  sulphur  is  burned 
in  air,  or  oxygen,  the  dioxide  is  produced,  and  this,  even  in  the 
presence  of  excess  of  oxygen,  does  not  seem  inclined  to  continue 
in  the  process  of  oxidation  to  the  state  of  trioxide  at  any  measurable 
rate.  Yet  this  is  the  direction  it  should  proceed,  and  any  one  of 
several  triggers  or  catalyzers  will  effect  it.  It  is  very  important  to 
note  that  the  final  state  of  all  of  these  catalyzed  reactions  is  the 
"  natural  "  state ;  that  is,  no  consumption  of  energy  is  needed  to 
reach  the  state,  and  energy  is  evolved  by  the  process.  The  sulphur, 
in  burning,  folds  to  become  the  trioxide.  Under  normal  conditions 
it  only  reaches  the  dioxide  state  in  measurable  time,  but  contact 
with  such  a  solid  as  platinum  sponge  will  catalyze  the  reaction,  thus 
producing  with  great  rapidity  sulphur  trioxide  (the  anhydride  of 
sulphuric  acid). 

The  great  German  dye  firm,  the  Badische  Analin  u.  Soda  Fabrik, 
made  careful  study  of  catalyzers  for  the  reaction  between  hydrogen 
and  nitrogen  by  which  they  hoped  to  and  finally  did  make  ammonia 
commercially.  The  reaction  was  a  perfectly  possible  one,  but  with- 
out catalysis  it  was  always  too  slow  to  be  practical.  Finely  divided 
iron,  manganese,  molybdenum,  and  tungsten  were  all  found  to  be 
effective,  and  it  was  further  found  that  these  catalyzers  could  easily 
be  poisoned  by  some  reagents,  but  could  be  benefited  by  others. 
Thus  arose  the  term  "  promoters  "  in  catalyzers.  A  small  quantity 
of  some  substance,  such  as  an  oxide,  for  example,  serves  as  a  pro- 
moter to  the  catalytic  action  of  iron  on  the  ammonia  synthesis. 
Thus  a  practical  and  commercial  process  for  direct  synthesis  of 
ammonia  has  been  brought  about.  This  reminds  one  somewhat 
of  the  complements  and  the  immune  bodies  which,  while  co- 
operating in  the  blood,  produce  the  effects  of  immunity. 

There  seems  to  me  to  be  one  simple  way  of  looking  at  all  cata- 
lyzers which  is  useful  if  it  be  not  used  unfairly.     The  velocity  of 
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reactions  depends  on  the  concentration  of  the  reacting  particles 
(molecules  or  ions,  or  whatever  they  may  be).  It  is  not  difficult 
to  find  in  all  cases  of  catalysis  the  probability  of  an  increased  con- 
centration which  is  attributable  to  the  catalyst.  This  is  plain  in 
such  a  case  as  platinum  sponge  and  surface  or  solid  catalyzers,  for 
the  absorption  and  adsorption  of  gases  in  such  cases  are  well  known. 
It  is  only  a  step  along  the  path  of  this  illustration  to  see  possible 
intermediate  physical  and  chemical  compounds  as  concentrations 
of  one  or  both  of  the  reagents.  Solid  thoria  catalyzes  many  organic 
reactions,  so  also  does  dissolved  aluminum  chloride.  In  the  former 
case  the  physicist  would  grant  the  formation  of  adsorption  com- 
pounds, and  in  the  latter  case  the  chemist  recognizes  the  temporary 
formation  of  intermediate  chemical  addition  products  with  the  alu- 
minum chloride.  If  we  look  at  these  two  cases  as  cases  of  increased 
concentration  of  the  reacting  reagents,  the  possibility  of  coordina- 
tion is  clear. 

The  reactions  in  living  matter  (plant  and  animal)  are  ver)^  com- 
monly catalyzed.  Many  of  the  catalysts  have  been  named  and 
have  been  isolated  in  more  or  less  pure  form.  Malt  diastase,  which 
brings  about  the  dissolving  or  hydrolyzing  of  starch,  is  such  a 
catalyst.  By  its  action  in  the  germinating  grain  or  seed,  the  reaction 
of  the  break-down,  dissolution  or  solution  of  the  starch  is  made 
rapid.  The  starch  would  be  useless  without  this  catalyst,  and  it  is 
not  used  up  by  the  reaction.  This  process  is  not  confined  to  the  cell 
or  seed.  It  may  be  carried  out  in  the  laboratory.  For  example, 
a  large  mass  of  nearly  solid  starch  paste  may  be  made  to  rapidly 
liquefy  by  the  introduction  of  a  very  small  quantity  of  diastase. 
The  enzymes  ptyalin,  invertin,  emulsion,  pancreatin,  pepsin,  and 
a  score  of  others,  are  quite  analogous.  They  each  catalyze  some 
reaction  characteristic  of  some  living  process.  Albumen  and  similar 
albumenoid  matter  is  rendered  soluble  or  assimilable  by  the  catalytic 
action  of  pepsin,  for  example.  The  reaction  is  not  a  simple  one  be- 
tween the  pepsin  and  the  albumen,  but  the  latter  causes  the  albumen 
to  react  with  the  water  present  and  hydration  occurs.  A  perfect 
explanation  of  this  catalysis  in  life-reactions  is  probably  not  yet 
possible,  but  in  looking  for  analogies  of  our  apparently  simpler 
cases,  we  are  struck  with  the  force  of  the  fact  that  these  digesting 
catalysts  are  known  to  absorb  on,  or  absorb  in  the  organic  matter 
whose  dissolution  they  catalyze.  For  example:  if  fibrin  be  sus- 
pended  in  gastric   juice    (which   contains   some   of   these   organic 
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catalyzers  or  enzymes),  it  can  be  shown  that  they  leave  the  solution 
and  are  absorbed  by  the  fibrin  in  which  they  are  producing  the 
decomposing  reaction.  They  thus  resemble  the  reacting  gases 
which  adsorb  in  the  platinum  of  our  simpler  cases. 

An  exceedingly  interesting  recently  investigated  case  of  catalysis 
in  the  relatively  simple  reactions  of  the  laboratory,  corresponds  so 
perfectly  to  a  well  known  and  apparently  complex  historical  case  in 
Nature  that  I  make  bold  to  present  it. 

It  may  be  recalled  that  in  that  remarkable  biochemical  work  of 
Pasteur's  in  connection  with  a  study  of  the  tartrates,  he  found  that 
in  the  crystallized  tartaric  acids  there  were  left  and  right  crj^stals, 
shapes  which  corresponded  as  our  left  and  right  hands  do  and 
would  not  permit  of  even  imaginary  superposition.  So  also,  when 
these  were  in  separate  solutions,  one  caused  rotation  of  the  plane 
of  polarized  light  to  the  right,  and  the  other  to  the  left.  When 
they  are  suitably  mixed  they  form  the  optically  inactive  racemic 
acid.  One  of  the  ways,  which  he  discovered  for  separation  of 
these  two  forms  when  found  thus  mixed  in  Nature,  was  by  means 
of  the  green  mould  P encillium  glaucimi.  The  growth  of  this  mould 
caused  decomposition  or  destruction  or  oxidation  of  one  of  these 
exceedingly  similar  chemical  compounds  (identical  in  quantitative 
chemical  composition)  more  rapidly  than  the  other;  it  showed 
such  a  selective  catalysis  as  to  distinguish  between  the  two.  This 
was  a  case  of  selective  catalysis  by  the  enzyme  or  ferment  of  the 
growing  mould.  Starting  with  the  racemic,  or  optically  inactive 
acid,  he  could  stop  the  fermentation  at  a  stage  where  only  the  Isevo 
tartaric  acid  remained,  the  dextro  tartaric  acid  having  been 
destroyed. 

Now  quite  recently,  Bredig  and  his  pupils  have  studied  the  reac- 
tion of  decomposition  of  bromcamphorcarbonic  acid  Avhen  catalyzed 
by  small  quantities  of  organic  bases  such  as  the  alkaloids.  They 
seem  to  have  thus  produced  results  very  perfectly  paralleling  the 
above  historic  discoveries  of  Pasteur. 

The  molecular  structure  of  the  tartaric  acids  is  such  that,  know- 
ing this  structure  and  knowing  that  an  asymmetric  carbon  atom  will 
produce  optical  activity,  it  is  now  possible  to  predict  such  develop- 
ments as  the  separation  of  some  optically  inactive  material  into  two 
optically  active  ones.  It  was  shown  that  in  the  decomposition  of 
bromcamphorcarbonic  acid,  the  organic  alkalies  act  as  catalyzers. 
This  substance  decomposes  slowly  into  bromcamphor  and  carbonic 
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acid.  The  process  is  catalyzed  by  organic  alkaline  bases,  such  as 
analin.  The  bromcamphorcarbonic  acid  has  two  optically  active 
forms  corresponding  to  the  left  and  right  tartaric  acids  of  Pasteur. 
Both  of  them  are  catalyzed  equally  by  optically  inactive  bases,  but 
one  of  them  is  more  rapidly  catalyzed  than  the  other  by  chinin  as 
catalyzer,  and  the  other  is  more  rapidly  catalyzed  by  chinidin  than  the 
one.  Chinin  and  chinidin  are  themselves  optically  active  substances, 
and  thus  it  is  found  that  an  optically  active  catalyzer  is  capable 
of  differentiating  in  catalysis  between  two  optically  active  com- 
pounds and  can  catalyze  the  decomposition  of  one  of  them  more 
than  that  of  the  other  in  a  mixture  of  both,  as  Pasteur  found  with 
Pencillium  glaucum  and  the  tartaric  acids. 


HOW  TO  STUDY  MEDICINE.^ 

By  Henry  S.  Pritchett, 
President  of  the  Carnegie  Foundation. 

To-day  there  are  some  hundreds  of  thousands  of  young  men  and 
youths  in  our  country  who  are  thinking  more  or  less  seriously  of 
adopting  some  profession,  and  many  thousands  of  these  are  looking 
toward  the  profession  of  medicine  or  surgery.  Hundreds  of  others 
will  be  attracted  toward  that  profession  by  the  advertisements  of 
medical  schools,  for  medical  advertising  is  a  business  in  our  country. 
A  large  number  of  young  men  who  are  clerks  in  country  stores  or 
assistants  in  railway  offices  have  been  led  to  undertake  the  study 
and  practice  of  medicine  as  a  result  of  the  alluring  inducements 
held  out  by  these  advertisements,  inducements  which  paint  the  life 
of  the  physician  and  surgeon  in  glowing  colors  and  the  receipts  from 
professional  fees  in  the  most  optimistic  vein. 

The  spectacle  which  this  presents — that  is  to  say,  the  spectacle  of 
men  being  led  into  a  profession  so  serious  and  important  as  that 
of  the  physician  and  surgeon  by  the  mere  influence  of  an  advertise- 
ment— is  something  which  one  cannot  see  in  any  other  country. 
It  exists  in  the  United  States  because  of  the  excessive  number  of 
medical  schools  in  this  country  and  the  resulting  competition  for 
students.  There  are  nearly  as  many  medical  schools  in  the  United 
States  as  in  all  of  the  rest  of  the  civilized  world  put  together.    These 
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medical  schools  in  some  instances  are  splendid  institutions  abreast 
of  the  science  and  the  practice  of  the  day,  such  as  those  of  the  Johns 
Hopkins  University,  of  Harvard,  and  of  Ann  Arbor.  But  the 
majority  are  proprietary  schools — that  is  to  say,  schools  which  are 
owned  by  an  individual  or  by  a  group  of  individuals,  and  which  de- 
pend for  their  continued  existence  upon  securing  a  considerable 
number  of  students.  This  solicitation  is  made  in  most  cases  through 
advertisements  which  are  intended  to  catch  the  eye  of  the  boy  or 
the  young  man  who  is  tired  of  his  present  job  and  is  anxious  to 
find  another. 

The  consequences  of  this  overmultiplication  of  medical  schools 
striving  to  get  students  has  resulted  in  a  great  overproduction  of 
physicians  and  surgeons.  There  are  more  physicians  to-day  in  the 
United  States  to  each  ten  thousand  inhabitants  than  in  any  other 
country  in  the  world;  and,  unfortunately,  the  vast  majority  of  these 
men  have  had  no  adequate  preparation  in  their  profession,  and  a  very 
large  proportion  of  them  have  gone  into  it  with  little  conception  of 
its  obligations  and  its  demands.  As  a  result,  the  living  which  the 
average  doctor  is  able  to  make  is  a  meagre  one,  and  in  the  little 
towns  of  two  or  three  thousand  inhabitants,  where  ordinarily  one 
finds  from  five  to  ten  physicians,  the  practitioner  can  expect  only 
a  bare  living.  The  situation  is  one  calling  so  strongly  for  improve- 
ment, and  one  in  which  the  youth  who  goes  into  the  profession  is  so 
often  the  victim  of  false  representations,  that  I  venture  to  state  a 
few  of  the  preliminary  facts  which  the  young  man  who  is  looking 
toward  medicine  ought  to  take  into  account. 

First  of  all,  no  young  man  who  is  thinking  of  the  profession  of 
medicine  should  allow  himself  to  be  influenced  by  the  commercial 
argument.  Medicine  is  a  profession,  not  a  business,  and  the  man 
who  goes  into  it,  whether  he  gain  a  large  practice  or  a  small  one, 
must  give  out  much  more  than  he  receives,  not  necessarily  in  money, 
but  in  effort  and  sympathy  and  sacrifice.  The  man  who  is  seeking 
a  business  which  will  bring  him  money  should  look  elsewhere. 

Second,  no  man,  whether  young  or  of  more  mature  age,  should 
choose  a  school  in  which  to  study  medicine  through  an  advertisement. 
You  may  be  sure  that  the  institution  which  seeks  to  secure  your 
attendance  as  a  student  through  alluring  advertisements  is  in  every 
case  a  bad  place  for  study,  and  that  the  very  fact  of  these  specious 
advertisements  is  a  proof  of  its  weakness  and  incompetency.  If  you 
have  decided  to  studv  medicine,  find  out  from  the  best-informed 
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physicians  of  your  neighborhood  where  medicine  may  be  rightly 
studied,  but  do  not  make,  in  any  case,  your  decision  from  the  adver- 
tisements or  the  solicitations  of  the  medical  schools  themselves. 

Furthermore,  the  boy  of  this  generation  who  looks  toward  medi- 
cine must  understand  that  medicine  has  almost  been  made  over  in 
the  last  twenty  years.  To-day  the  practice  of  medicine  rests  upon 
the  application  of  certain  fundamental  sciences,  many  of  which  have 
had  their  development  in  these  last  two  decades.  For  example,  phy- 
siological chemistry,  the  chemistry  which  undertakes  to  deal  with 
the  processes  of  digestion  and  of  assimilation,  was  hardly  known  as 
a  practical  science  twenty  years  ago,  but  to-day  it  is  playing  a  most 
important  role  in  the  equipment  of  the  rightly  trained  physician. 
The  men  who  graduated  twenty-five  years  ago  from  the  medical 
school  had  never  made  a  culture  of  bacteria.  To-day  no  man  can 
practice  medicine  without  day-by-day  examinations  of  the  by- 
products of  the  human  body.  In  a  word,  the  medical  and  surgical 
practice  of  our  day  is  nothing  other  than  the  application  of  those  fun- 
damental sciences — physiology,  anatomy,  bacteriology,  physiological 
chemistry,  and  the  like— which  deal  with  the  functions  and  the  con- 
struction of  the  human  mechanism.  Therefore,  any  man  who  is  to 
practice  medicine  in  the  future  must  have  a  grounding  in  these 
sciences,  and  a  thorough  one. 

All  this  has  brought  it  about  that  the  physician  of  this  generation 
must  be  not  only  grounded  in  the  technique  of  these  fundamental 
sciences,  but  he  must  be  an  educated  man  as  well.  If  you  are  clerking 
in  a  store,  or  keeping  books  in  a  railway  office,  or  traveling  for  some 
commercial  house,  and  have  come,  through  one  means  or  another, 
to  consider  medicine  as  a  calling,  don't  imagine  for  a  moment  that 
you  can  be  a  successful  and  rightly  fitted  practitioner  of  medicine 
without  a  good  general  education,  and,  if  you  are  in  earnest  about 
your  profession,  you  will  go  to  work  to  get  this  general  education 
first  before  undertaking  the  other.  The  day  of  the  uneducated  doctor 
is  past,  except  as  he  is  able  to  impose  his  practice  upon  people  who 
do  not  know  what  they  are  entitled  to  have  in  the  way  of  medical 
treatment. 

Above  all,  do  not  let  yourselves  be  misled  or  deceived  by  the  plea 
put  forward  by  the  commercial  medical  schools,  that  they  are  to 
serve  the  poor  boy.  This  assumes  that  the  poor  boy  is  in  some  way 
or  other  to  be  got  into  the  practice  of  medicine  without  comply- 
ing with  the  requirements  for  that  profession  which  other  boys  are 
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to  submit  to.  On  the  face  of  it,  this  is  a  concession  to  the  poor 
boy.  As  a  matter  of  fact,  it  is  not  only  an  insult  to  his  intelli- 
gence, but  its  real  purpose  is  to  serve  the  weak  and  ill-prepared 
medical  schools  which  can  live  only  by  drawing  to  their  doors  a 
mass  of  uneducated  and  unfit  men,  the  great  majority  of  whom 
are  turned  out  from  these  low-standard  institutions  at  the  end 
of  one  or  two  years.  The  fact  is  that  a  poor  boy  has  no  right 
to  go  into  the  practice  of  medicine  with  any  lower  qualification  than 
the  rich  boy.  The  practice  of  medicine  is  one  of  the  great  human 
professions  which  affect  profoundly  not  only  the  health  but  the 
moral  and  social  lives  of  a  community.  Xo  man  has  a  right  to  go  into 
it  unless  he  will  fit  himself  fairly  for  the  w'ork.  Educational  op- 
portunities in  America  are  to-day  so  generous  that  any  poor  boy 
with  the  right  stulf  in  him  who  desires  to  enter  medicine  can  secure, 
not  only  the  necessary  medical  education,  but  the  requisite  general 
education.  It  is  only  a  question  of  his  persistence  and  his  courage 
and  his  energy;  and  the  young  man  who  allows  himself  to  be  per- 
suaded into  the  profession  by  the  advertisement  of  some  school  which 
offers  to  provide  a  short  cut  for  the  poor  boy  may  feel  sure  that  in 
the  end  he  v»^ill  find  himself  in  a  profession  in  which  he  will  be  utterly 
outclassed  and  in  which  he  can  obtain  only  such  practice  as  may  not 
be  desired  by  the  competent  practitioner. 

To-day  the  medical  colleges  of  the  country  are  graduating  many 
more  physicians  than  can  possibly  find  places  for  a  fair  practice. 
Little  towns  which  could  support  in  comfort  two  competent  prac- 
titioners are  called  upon  to  support  half  a  dozen,  and  this  means 
usually  a  half-dozen  incompetent  men.  The  boy  who  is  looking 
toward  medicine  may  well  take  these  facts  into  account,  and  fairly 
face  the  further  fact  that,  unless  he  has  a  good  education  and  unless 
he  will  go  to  a  well-equipped  medical  school,  he  can  have  no  real 
opportunity  for  a  useful  and  satisfactory  life  in  this  profession  in  the 
future.  As  to  which  medical  schools  are  prepared  to  teach  medicine 
in  the  modern  way,  the  medical  student  who  is  in  earnest  can  learn 
from  any  well-informed  practitioner  in  his  own  neighl)orhood.  Only 
let  him  be  sure  to  get  his  advice  from  some  man  who  knows  the 
medical  teaching  of  the  last  two  decades,  not  from  one  who  makes 
his  recommendations  from  his  recollections  of  the  didactic  medical 
teaching  of  twenty-five  years  ago. 

There  is  one  other  word  which  the  man  who  has  to  do  with 
education — and  this  is  quite  as  much  a  question  of  education  as  it  is 
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of  medical  practice — feels  he  must  say  to  the  future  practitioner, 
and  that  is  a  word  concerning  the  matter  of  medical  sects.  It  is  a 
very  common  thing  to  find  the  young  candidate  for  medicine  more 
concerned  over  the  question  whether  he  shall  be  allopath,  homeopath, 
eclectic,  or  osteopath  than  to  find  him  seriously  inquiring  as  to  the 
nature  of  the  instruction  he  is  to  seek.  This  is  partly  due  to  lack  of 
information  concerning  the  modern  training  in  medicine,  and  partly 
to  the  fact  that  a  large  number  of  men  are  entering  the  profession 
from  the  standpoint  of  a  commercial,  not  from  the  standpoint  of  a 
professional,  career,  whose  chief  attraction  to  the  true  physician  lies 
in  the  opportunity  to  serve  humanity. 

Now,  the  question  of  medical  sects  is  a  difficult  one  to  deal  with, 
even  for  an  outsider,  and  I  do  not  intend  for  a  moment  to  urge 
one  or  the  other  of  these  sects  upon  the  consideration  of  any  young 
man.  I  wish  only  to  call  his  attention  to  this  fundamental  con- 
sideration which  he  generally  loses  sight  of.  Whether  a  man  call 
himself  an  allopath,  a  homeopath,  an  osteopath,  or  an  eclectic,  he  is 
going  to  be  called  upon  to  diagnose  and  treat  the  same  diseases.  In 
a  little  Western  town  a  hundred  miles  from  a  railway  I  have  seen  a 
man  who  had  spent  two  short  winters  in  an  osteopathic  establishment 
undertake  to  diagnose  appendicitis,  rheumatism,  adenoids,  various 
diseases  of  children  and  of  adults,  and  to  treat  them  all  by  one 
mechanical  process.  In  other  words,  whether  a  man  calls  himself 
by  one  name  or  another,  he  must  know  those  fundamental  sciences 
upon  which  medicine  rests,  and  these  are  just  as  necessary  for  one 
medical  sect  as  for  another.  The  man  who  thinks  that  he  can  prepare 
himself  for  a  rapid  medical  practice  by  joining  one  sect  rather  than 
another  is  not  only  getting  ready  for  a  bitter  disappointment,  but  he 
is  getting  ready  also  to  do  the  gravest  kind  of  injustice  to  the  people 
upon  whom  he  seeks  to  practice,  since  he  undertakes  to  deal  with  the 
very  questions  of  life  and  death  without  having  prepared  himself  in 
any  fair  way  to  know  what  those  issues  are  or  how  to  deal  with  them. 
Whether  you  undertake  to  be  one  thing  or  another,  do  not  for  a 
moment  forget  that  this  fundamental  study  and  preparation  is  ab- 
solutely necessary  if  you  are  to  be  an  honest  man  as  well  as  a 
practicing  physician. 

I  venture,  therefore,  to  urge  every  young  man  who  has  in  mind 
the  practice  of  the  noble  profession  of  medicine  to  face  the  requisites 
of  that  profession  before  he  embarks  on  it,  to  get  a  fair  general  edu- 
cation before  he  begins  his  professional  education,  and  to  under- 
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stand  clearly  that  he  cannot  get  a  modern  medical  education  in  a 
proprietar}-,  advertising  medical  school  which  lives  on  the  fees  of  its 
students,  even  if  that  school  finds  shelter  under  the  charter  of  a 
well-known  college  or  university. 


THE  GEOGRAPHIC  DISTRIBUTION  OF  TANNIN  PLANTS.^ 

By  W.  W.  Stockbercer,  ' 
Bureau  of  Plant  Industry,  U.  S.  Dept.  of  Agriculture. 

The  constant  increase  in  the  quantity  of  tanning  materials  which 
is  being  imported  into  the  United  States  cannot  fail  to  arouse  further 
interest  in  the  source  of  these  products  and  in  the  economic  conditions 
prevailing  in  the  countries  from  which  they  are  derived.  Since  in 
recent  years  important  additions  have  been  made  to  the  number 
of  plants  recognized  as  available  sources  of  tannin,  further  knowledge 
regarding  their  abundance  and  general  region  of  occurrence  is 
naturally  very  desirable.  Also  much  more  definite  information 
is  needed  concerning  the  local  distribution  and  commercial  range  of 
all  important  tannin  plants  before  either  their  economic  significance 
or  their  practical  importance  as  an  available  source  of  tannin  for 
trade  uses  can  be  fully  determined. 

The  limits  of  this  brief  and  general  paper  will  permit  the  mention 
of  only  a  few  of  the  salient  features  of  the  distribution  of  tannin 
plants,  with  very  little  discussion  of  this  subject  in  its  practical 
aspects,  although  the  latter  are  yearly  growing  in  importance.  The 
significance  of  certain  facts  respecting  the  geographical  distribution 
of  tannin  plants  can  perhaps  be  more  fully  appreciated  if  some 
consideration  is  first  given  to  the  distribution  of  tannin  in  the  various 
natural  orders  and  families  into  which  plants  have  been  grouped  with 
respect  to  their  relationships.  This  is  a  subject  which  has  received 
very  little  attention  except  for  the  contribution  of  Dr.  Dekker  ^  in 
his  invaluable  monograph  on  the  tannins,  which  has  been  freely 
drawn  upon  in  the  preparation  of  this  paper.    In  Dr.  Dekker's  work 

'  Reprinted  from  Journal  of  .Xmcrican  Leather  Cliemists  Association, 
January,   1913. 

^  Read  at  the  A.  L.  C.  A.  Convention.  Washington.  Dec.  5,   1912. 

^Dekker,  J.,  "  De  looistoflfen,"  Bulletin  van  hct  Koloniaal  Museum  te 
Haarlem,   No.  35,    1906. 
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the  results  of  his  own  extensive  researches  are  so  combined  with 
those  recorded  in  the  widely  distributed  literature  of  the  tannins  that 
the  whole  presents  a  mass  of  data  from  which  important  generaliza- 
tions may  be  made.  However,  since  the  number  of  plants  in  which 
the  presence  or  absence  of  tannin  has  been  determined  is  relatively 
small  in  comparison  with  the  number  of  known  species  of  plants,  it 
is  very  probable  that  these  generalizations  will  be  more  or  less  modi- 
tied  by  future  investigations. 

When  the  groups  or  subdivisions  into  which  botanists  divide 
the  plant  kingdom  are  considered  with  respect  to  the  occurrence  of 
tannin  therein  it  appears  that  some  forms  of  this  compound  appear 
in  all  of  the  main  groups  of  plants,  but  that  in  every  group  there 
are  many  families  that  contain  little  or  no  tannin.  In  the  lower 
groups  of  plants  represented  by  the  algae,  fungi  and  lichens,  tannin 
is  of  frequent  occurrence  but  owing  to  the  relatively  small  mass  of 
plant  material  furnished  by  these  groups  the  total  quantity  of  tannin 
produced  is  not  sufficient  to  have  any  commercial  importance.  In 
the  next  group,  the  mosses,  very  few  plants  have  been  found  which 
give  a  positive  reaction  for  tannin.  The  group  which  includes  the 
ferns  has  numerous  species  which  vary  in  tannin  content  from  a 
mere  trace  to  as  much  as  10  per  cent.,  but  it  is  in  the  higher  group  of 
seed-plants  that  tannin  occurs  most  abundantly. 

The  subdivision  of  seed-plants,  known  as  the  Gymnosperms, 
contains  a  large  number  of  plants  which  have  a  high  tannin  content. 
The  most  important  of  these  are  species  of  trees  such  as  the  pine, 
hemlock,  spruce  and  fir.  On  the  other  hand  among  the  Monocoty- 
ledons the  number  of  families  in  which  tannin  has  been  found  is 
small,  and  of  these  the  Palmae  is  the  only  one  in  which  there  are 
plants  which  furnish  tannin  in  commercial  quantity.  Among  the 
hundreds  of  species  of  the  families  which  include  the  grasses,  sedges 
and  lilies,  the  occurrence  of  tannin  even  in  very  small  quantities  is 
quite  rare. 

The  last  and  most  important  division  of  the  seed-plants,  the 
Dicotyledons,  furnish  by  far  the  largest  number  of  plants  rich  in 
tannin.  The  respective  natural  orders  co'iiprising  the  Dicotyledons 
vary  greatly,  as  has  been  pointed  out  by  Dr.  Dekker,  in  respect  to  the 
manner  in  which  tannin  is  distributed  among  the  various  families. 
In  every  order  it  f requelitly  occurs  that  of  two  closely  related  families 
the  plants  of  one  will  be  rich  in  tannin  while  in  the  plants  of  the 
other,  tannin  will  occur  either  in  very  small  quantities  or  not  at  all. 
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Occasionally  there  seems  to  be  a  gradual  variation  in  tannin  content 
between  closely  related  families.  Some  natural  orders  contain  no 
families  of  plants  at  present  known  to  produce  tannin,  and  in  other 
orders  almost  the  entire  range  of  families  furnish  plants  containing 
tannin  but  in  very  limited  quantities.  From  the  information  which 
is  at  present  available  it  does  not  seem  possible  to  establish  any  very 
direct  correlation  between  the  production  of  tannin  by  different  fami- 
lies of  plants  and  their  relationship  to  any  of  the  schemes  of  classifi- 
cation which  are  in  use  by  modern  botanists.  Since,  however,  most 
of  the  known  facts  concerning  the  distribution  and  abundance  of 
plants  have  been  collected  and  arranged  with  reference  to  the  botani- 
cal classification  it  will  be  desirable  to  recognize  the  usual  divisions 
into  orders  and  families  for  the  purpose  of  more  clearly  setting  forth 
the  general  facts  concerning  the  geographical  distribution  of  plants 
producing  tannin. 

Turning  now  to  the  actual  question  of  geographical  distribution 
of  plants  producing  tannin,  we  may  at  once  dismiss  from  considera- 
tion all  of  those  families  in  the  previously  mentioned  classification 
other  than  the  seed-plants.  We  will  consider  for  convenience  of  dis- 
cussion each  of  the  three  main  groups  of  seed-plants,  beginning  with 
the  Gymnosperms.  In  this  subdivision  practically  all  of  the  plants 
known  to  contain  tannin  occur  in  one  of  four  natural  orders,  the 
chief  of  which  is  the  Pinacese,  to  which  belong  the  pines,  spruces, 
hemlocks  and  firs.  The  distribution  of  this  group  in  the  northern 
hemisphere  naturally  follows  closely  that  of  the  coniferous  forests 
and  aside  from  the  occurrence  of  a  species  of  Podocarpus,  in  Southern 
Africa,  and  a  species  of  Phyllocladus  in  Tasmania  and  New  Zealand, 
there  are  no  important  tannin-bearing  representatives  of  the  Gymno- 
sperms to  be  found  south  of  the  Equator.  The  distribution  in  the 
Northern  Hemisphere  coincides  in  a  more  or  less  general  way  with 
the  principal  mountain  ranges,  the  slopes  of  which  are  naturally 
wooded  with  forests  of  coniferous  trees.  This  of  course  tells  nothing 
of  the  distribution  in  detail  but  merely  indicates  the  densest  areas 
on  which  plants  of  this  group,  having  a  high  tannin  content,  may  be 
found.  Scattered  generally  throughout  certain  sections  of  the  United 
States  and  Mexico,  as  well  as  through  regions  in  Central  and  North- 
'  em  Europe  and  Asia,  are  many  tannin-bearing  species  which  belong 
to  this  group,  but  since  by  far  the  largest  number  of  important  species 
are  included  among  either  the  pines,  hcndocks  or  spruces,  it  follows 
that  the  general  distribution  of  this  group  of  tannin  plants  conforms 
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quite  closely  to  that  of  these  species  of  trees.  So  far  as  known  it 
appears  that  the  tannin-bearing  Gymnosperms  are  practically  con- 
fined to  the  north  temperate  zone,  and  because  of  their  accessibility 
and  the  inroads  made  upon  them  in  order  to  meet  the  increasing 
demands  for  timber  it  is  probable  that  this  source  of  tannin  will  be 
one  of  the  first  to  be  exhausted. 

The  second  group  of  seed-plants,  the  Monocotyledons,  is  quite 
unimportant  from  the  standpoint  of  tannin,  although  it  contains 
many  hundreds  of  species  of  plants  which  are  well  known  and  widely 
distributed.  Here,  as  was  stated,  belong  the  grasses,  of  which  there 
are  more  than  3,500  varieties,  but  only  four  or  five  of  these  are 
known  to  contain  tannin.  In  the  one  order  which  contains  all  of 
the  tannin  plants  of  importance,  two  only  are  worthy  of  mention 
here.  These  are  the  palmetto  of  Florida  and  Areca  Catechu  of  In-dia, 
which  is  one  of  the  commercial  sources  of  cutch.  There  are  35  other 
orders  in  this  group,  the  plants  of  which  are  widely  distributed,  but 
they  are  so  poor  in  tannin  that  from  the  commercial  standpoint 
at  least  they  cannot  be  regarded  strictly  as  tannin  plants. 

The  third  group  of  seed-plants,  the  Dicotyledons,  contains  by 
far  the  greater  number  of  tannin  plants.  In  some  of  the  natural- 
orders  of  this  division  tannin  producing  families  are  practically 
wanting,  in  some  the  relative  number  of  tannin  families  is  variable, 
and  in  others  practically  every  family  contains  tannin  producing 
plants.  A  study  of  those  natural  orders  in  which  only  a  part  of  the 
families  contain  plants  rich  in  tannin  reveals  some  interesting  facts. 
Several  of  these  orders  are  widely  distributed  both  with  respect 
to  climatic  conditions  and  continental  location.  Representative 
species  which  contain  tannin  occur  in  various  situations  ranging 
from  the  tropics  to  areas  approaching  the  limits  of  vegetation  toward 
the  poles.  However,  when  the  locality  is  considered,  of  such  plants 
as  have  been  found  to  yield  tannin  in  percentages  sufficient  to  make 
them  commercially  promising,  it  becomes  evident  that  with  few 
exceptions  they  are  all  to  be  found  in  tropical  countries.  This  fact 
may  be  concretely  illustrated  by  citing  the  distribution  of  some  of 
the  more  important  tannin  plants  belonging  to  those  natural  orders 
in  which  there  is  great  variation  between  families  with  respect  to 
tannin  production.  For  example,  the  natural  order  Urticales  has 
three  tannin  producing  families  comprising  about  sixty  species  of 
jilants  of  which  those  highest  in  tannin,  4  to  14  per  cent.,  are  a 
few  species  of  I-icus  growing  in  India  and  the  Philippines.     In  the 
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order  Santalales  four  families  together  contain  about  fifteen  species 
of  plants  which  produce  tannin,  the  important  ones  being  species  of 
Osyris  and  Pusanus  from  India,  Central  Africa  and  Australia,  rang- 
ing from  15  to  25  per  cent,  in  tannin  content.  The  order  Ranales 
has  nine  families  which  together  include  a  hundred  species  of  plants 
containing  more  or  less  tannin  :  of  these  the  best  known  are  species 
of  Persea  in  Chili,  17  per  cent,  tannin;  Xcctandra  in  Brazil,  10  per 
cent,  tannin;  Nesodaphne  in  Australia  and  Litsca  in  India,  both 
yielding  over  7  per  cent,  tannin,  in  the  order  Tubiflorse  a  large  num- 
ber of  tannin  containing  species  is  distributed  among  fourteen  fami- 
lies. The  important  tannin  plants  are  species  of  Bignonia  from 
Guiana,  14  per  cent,  tannin,  of  Ercinophila  from  Australia  and  of 
Avicennia  from  the  East  and  the  West  Indies.  Other  orders  in 
which  a  part  of  the  families  have  numerous  species  containing  tannin, 
the  important  ones  of  which  are  largely  confined  to  the  tropics,  are 
the  Contortae,  Aristolochiales,  Rubiales,  Umbelliflora,  Parietales  and 
Malvales. 

No  less  interesting  is  the  distribution  of  those  orders  in  which 
practically  all  the  families  comprise  tannin  bearing  plants.  In  some 
of  these  families  the  occurrence  of  tannin  is  so  general  that  they 
may  be  considered  as  typical  tannin  families.  Examples  of  such  are 
the  Combretaceae,  consisting  of  about  240  tropical  species,  one  of 
which  yields  the  myrobalans  of  commerce ;  the  Rhizophoracese  which 
contains  about  50  tropical  species  rich  in  tannin,  some  of  which  yield 
the  mangrove  bark;  the  Leguminosae  with  about  6,000  widely  dis- 
tributed species  of  which  many  of  those  rich  in  tannin,  as  the  wattle, 
algarobilla,  ratanhia,  kino  and  divi-divi,  are  tropical,  and  the  Myrta- 
ceae  which  has  at  least  100  tannin  species,  the  best  known  of  which 
is  the  Eucalyptus,  native  of  Australia.  Notwithstanding  the  wide 
distribution  of  these  families,  by  far  the  greater  number  of  species 
having  a  high  tannin  content  occur  in  tropical  or  subtropical  regions. 
There  are,  of  course,  some  exceptions,  as,  for  example,  the  Fagacese, 
to  which  the  oaks  and  chestnuts  belong,  but  in  general  that  portion 
of  the  several  continents  lying  between  the  parallels  of  30°  north 
and  south  latitude  must  be  depended  upon  to  furnish  the  bulk  of  the 
supply  of  commercial  tannin. 

An  enumeration  of  the  various  plants  which  have  been  used  for 
tanning  in  different  countries  would  give  only  an  apparent  indication 
of  their  geographic  distribution,  since  a  tannin  plant  frequently 
occurs  in  countries  where  it  finds  little  if  any  use  and  perhaps  more 
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frequently  its  greatest  use  is  in  countries  where  it  does  not  naturally 
occur.  In  many  cases  it  is  equally  unsafe  to  judge  of  the  botanical 
distribution  of  these  plants  from  the  localities  given  as  the  source  of 
the  material  used  in  the  analyses  reported  in  the  literature  of  the 
tannins.  The  writer  recently  examined  what  purported  to  be  a  list 
of  the  most  important  tannin  plants  of  the  world  in  which  the 
country  where  each  species  occurred  was  given.  On  tabulating  this 
list  the  following  distribution  of  the  species  was  obtained: 

India 68  species  Chili 3  species 

Europe 40  species  Brazil  3  species 

Australia 22  species  Argentine    3  species 

North  America  16  species  New  Zealand 3  species 

Africa 9  species  Peru   2. species 

Central  America  ....  7  species  Guiana   2  species 

China   3  species  Asia 2  species 

Japan 3  species  Mexico i  species 

A  number  of  reasons  might  be  given  for  the  apparent  inequality 
in  distribution  shown  by  this  compilation,  but  it  will  suffice  to  say 
that  botanical  exploration,  particularly  with  respect  to  economic 
plants,  has  been  carried  much  further  in  India  and  Australia  than 
in  other  tropical  countries,  and  that  when  these  countries  shall  have 
been  fully  explored  substantial  additions  will  probably  be  made  to 
their  lists  of  tannin  plants.  In  this  connection  mention  may  be 
made  of  a  note  by  the  writer  in  the  Journal  of  this  Association  * 
in  which  attention  is  called  to  thirty-five  species  of  tannin  plants  in 
Paraguay,  only  one  of  which  is  referred  to  Paraguay  in  most  of  the 
literature  on  tannins. 

The  present  state  of  knowledge  with  respect  to  the  distribution 
of  tannin  plants  leaves  much  to  be  desired.  The  lack  of  information 
is  not  confined  to  the  conditions  in  the  less  accessible  tropical  coun- 
tries alone,  but  is  evident  also  wherever  it  becomes  desirable  to 
secure  full  details  concerning  the  production,  handling  and  utilization 
of  any  tannin  plant.  In  the  judgment  of  the  writer  there  is  less  need 
for  concern  regarding  the  possible  exhaustion  of  the  natural  supply 
of  taiming  materials  than  for  a  ])ractical  solution  of  the  problem  of 
how  to  bring  them  into  the  market  on  terms  that  do  not  work  a 
hardship  either  to  producer  or  to  consumer.     So  long  as  these  niate- 

*  Stockberger,  W.  W.,  Tannin  Plants  of  Paraguay,  Journal  of  the  Ameri 
can  Leather  Chemisis  Association,  .April   kjij,  p.   183-192. 
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rials  can  be  obtained  from  untilled  or  untillable  areas  of  land  with 
the  assistance  of  low  priced  labor  their  production  as  an  agricultural 
crop  will  probably  be  very  limited.  But  should  economic  conditions 
so  change  as  to  enable  certain  tannin  plants  to  compete  successfully 
with  general  field  crops  there  is  no  doubt  that  large  quantities  of  tan- 
ning materials  could  then  be  produced  on  an  agricultural  basis.  It 
follows,  then,  that  the  practical  importance  of  a  thorough  study 
of  the  geographic  distribution  of  tannin  plants  is  two-fold,  first, 
since  it  will  yield  more  definite  information  concerning  the  location 
and  available  quantity  of  existing  tannin  materials,  and  second, 
since  it  alone  can  furnish  a  rational  basis  for  extensive  experiments 
having  as  their  aim  the  introduction  of  tannin  plants  into  our  present 
system  of  agriculture. 


PHILADELPHIA  COLLEGE  OF  PHARMACY. 

Semi-Annual  Meeting. 

The  semi-annual  meeting  of  the  Philadelphia  College  of  Pharmacy 
was  held  September  29th  at  4  p.m.  in  the  Librar>%  the  President, 
Howard  B.  French,  presiding.     Twenty  members  were  present. 

The  Minutes  of  the  quarterly  meeting  held  June  30th  were  read 
and  approved. 

The  Minutes  of  the  Board  of  Trustees  for  June  were  read  by  the 
Registrar  J.  S.  Beetem,  and  approved. 

The  report  of  the  Committee  on  Nominations  was  read  and 
ordered  entered  and  filed. 

The  report  of  delegates  to  the  meeting  of  the  American  I'harma- 
ceutical  Association  held  at  Nashville,  Tennessee,  August  18-23,  in 
the  absence  of  the  Chairman,  Professor  Remington,  was  presented 
by  Professor  Lowe.  A  further  report  was  also  read  by  Professor 
Kraemer. 

Professor  Lowe  said  that  the  sixty-first  annual  convention  of  the 
American  Pharmaceutical  Association  was  held  in  Nashville,  Tenn., 
August  18-23,  1913.  The  college  was  represented  by  the  following: 
Jos.  P.  Remington,  Geo.  M.  Beringer,  E.  F.  Cook,  Joseph  W.England, 
Henry  Kraemer,  Adolph  W.  Miller,  Clement  B.  Lowe,  F.  X.  Moerk, 
and  F.  P.  Stroup.  A  few  of  the  Eastern  delegation  went  to  the  meet- 
ing by  way  of  Cincinnati  in  which  city  they  were  delightfully  enter- 
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tained  by  the  local  pharmacists  headed  by  Professor  John  Uri  Lloyd. 

In  regard  to  the  meeting  Dr.  Lowe  said  that  one  very  practical 
suggestion  of  President  Day  was  that  the  secretaries  of  the  different 
State  Pharmaceutical  Associations  be  invited  to  meet  at  the  annual 
convention  of  the  A. Ph. A.  to  discuss  practical  plans  for  increasing 
the  efficiency  of  the  state  associations.  He  also  commented  on  the 
work  which  was  done  at  the  meeting  but  as  an  extended  account  has 
already  appeared  in  this  Journ.al  for  September,  the  report  is  not 
given  in  further  detail.  Among  the  officers  of  the  association  for  the 
ensuing  year  are  several  members  of  the  college  including  George  M. 
Beringer,  President :  Franklin  M.  Apple,  First  Vice-President ;  and 
E.  Fullerton  Cook,  Chairman  of  the  section  on  Pharmacopoeias  and 
Formularies. 

Professor  Kraemer  read  a  somewhat  extended  report  on  the 
problems  connected  with  pharmaceutical  education  which  were  pre- 
sented at  the  Nashville  meeting.  The  purpose  of  this  report,  as  was 
stated,  was  to  crystallize  out  in  some  concrete  form  not  only  the 
nature  of  the  work  which  was  done  but  to  indicate  what  was  thought 
should  be  the  proper  attitude  of  the  college  in  regard  to  the  various 
questions  which  require  more  or  less  immediate  attention. 

In  regard  to  the  alumni  dinner  at  the  Hotel  Maxwell  Professor 
Kraemer  said  that  this  was  among  the  most  pleasing  events  of  the 
meeting.  It  was  an  occasion  which  served  not  only  to  unite  our  mem- 
1)ers  but  to  show  the  members  from  the  various  sections  of  the  coun- 
try that  each  one  had  a  duty  to  perform  if  the  college  was  to  maintain 
its  prestige  and  reputation.  Our  Dean,  Professor  Remington  ('66), 
presided  and  brief  speeches  were  made  by  nearly  all  of  those  in 
attendance.  Among  those  present  may  be  mentioned  Dr.  John  F. 
Hancock,  Professor  J.  V.  Lloyd,  Professor  C.  Lewis  Diehl,  Professor 
J.  M.  Good,  Dr.  Adolph  ^filler  C62),  Dr.  F.  E.  Stewart  ('75), 
W.  P.  Porterfield  (78),  William  Mittlebach  (79),  George  M.  Berin- 
ger ('80),  F.  A.  Miller  ('83),  J.  W.  England  ('83),  C.  B.  Lowe  ('84), 
Frank  X.  Moerk  C84),  E.  G.  Eberle  ('84),  J.  Fred  Windolph  ('85), 
C.  A.  Mayo  C87),  E.  V.  Howell  ('89),  H."  V.  Army  ('89),  Henry 
Kraemer  C89),  John  Culley  ('94),  Irvin  A.  Becker  ('95),  F.  P. 
Stroup  ("96),  E.  F.  Cook  Coo),  H.  Lionel  Meredith  ('00),  C.  P. 
Greyner  ('96),  T.  Curtis  Arledge  ('12),  Joseph  Rosin. 

The  several  reports  were  discussed  by  Messrs.  Beringer,  French 
and  Lowe  and  then  ordered  entered  and  filed. 

The  Coniiiiittcc  on  Monbevship  reported  faxorably  on  the  appli- 
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cation  of  Mr.  Elmer  H.  Hessler  to  active  membership,  a  ballot  being 
taken,  he  was  unanimously  elected. 

The  President  reappointed  the  Committee  on  Membership : 
Charles  H.  LaWall,  William  E.  Lee  and  O.  W.  Osterlund,  with  the 
Treasurer  and  Recording  Secretary  ex-officio. 

The  names  of  those  proposed  for  Honorary  Membership  at  the 
quarterly  meeting  in  June,  and  laid  over  for  action  at  this  meeting, 
were  read.  A  ballot  being  taken,  the  following  named  gentlemen 
were  unanimously  elected  to  Honorary  Membership :  Dr.  Carl  L. 
Alsberg,  Chief  of  the  Bureau  of  Chemistry,  U.  S.  Department  of 
Agriculture,  Washington,  D.  C. ;  Andrew  L.  Winton,  in  charge  of 
the  Government  Laboratories  at  Chicago,  Illinois ;  Heinrich  Zomig, 
Apothecary  and  Curator  of  the  Imperial  Plant  Physiological  Institute 
at  Munich,  Germany;  Ernest  Gilg,  Professor  in  the  Pharmazeutische 
Institute,  University  of  Berlin,  and  Curator  of  the  Imperial  Botanical 
Museum  of  Berlin.  Erwin  F.  Smith,  Author,  and  Director  of  the 
Laboratory  of  Plant  Pathology  of  the  U.  SL  Department  of  Agri- 
culture, Washington,  D.  C. 

Mr.  Joseph  W.  England  read  the  following  memoir  of  William 
Theodore  Wenzell,  which  was  ordered  entered  and  filed. 

William  Theodore  Wenzell,  of  San  Francisco,  died  at  the  age 
of  eighty-four  years  on  July  31,  1913,  at  Lane  Hospital.  He  had 
been  actively  engaged  in  his  work  as  Chemist  in  the  Appraiser's 
Stores,  San  Francisco,  up  to  the  time  of  his  short  illness.  Mr. 
Wenzell  was  born  at  Muhldorf,  Germany,  in  1829,  and  came  to  this 
country  when  a  child,  graduating  from  the  Philadelphia  College  of 
Pharmacy  in  1855,  the  subject  of  his  theses  being  Corydalis  Formosa. 
In  1864  he  received  the  M.D.  degree  from  the  LaCrosse  Medical 
College,  Wisconsin.  He  also  received  the  M.D.  degree  from  the 
Medical  College  of  the  Pacific  in  1876.  In  1872  he  was  made  Pro- 
fessor of  Chemistry  and  Toxicology  of  the  California  College  of 
Pharmacy  which  position  he  held  till  1898.  From  1875  to  1880  he 
held  a  similar  chair  in  the  Medical  College  of  the  Pacific,  also  in  the 
Cooper  Medical  College  from  1897  to  1902.  In  1899  he  was  appointed 
a  Chemist  to  the  United  States  Appraiser's  Stores  which  position 
he  held  up  to  the  time  of  his  death.  He  was  a  life  member  of  the 
American  Pharmaceutical  Association,  joining  in  1870.  He  has 
contributed  a  number  of  valuable  papers  to  American  Pharmacy. 

Election  of  Three  Trustees.    The  report  of 

The  Committee  on  Nominations  was  read  and  Messrs  Osterlund 
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and  England  were  appointed  tellers.  After  some  discussion  in  refer- 
ence to  reopening  the  nominations,  a  ballot  was  taken,  the  tellers 
reporting  the  re-election  of  E.  M.  Boring,  Theodore  Campbell  and 
Charles  Leedom  to  membership  in  the  Board  of  Trustees  for  the 
ensuing  three  years. 

Professor  Kraemer  referred  to  the  valuable  publications  emanat- 
ing from  the  Hygienic  Laboratory,  United  States  Public  Health 
Service,  Washington,  D.  C,  and  called  especial  attention  to  the 
Digest  of  Comments  on  the  Pharmacopceia  of  the  United  States  and 
on  the  National  Formulary^  the  one  just  received  being  for  the  year 
191 1,  and  moved  that  the  Librarian  be  instructed  to  convey  the 
thanks  of  the  College  to  the  Surgeon  General,  so  ordered. 

The  President  called  attention  to  the  improvements  made  to  the 
Library,  and  to  other  portions  of  the  College  and  praised  the  Com- 
mittee for  the  excellent  work  they  had  accomplished. 

C.  A.  Wbidemann,  M.D., 

Recording  Secretary. 

Abstracts  from  the  Minutes  of  the  Board  of  Trustees. 

June  jrd.     Sixteen  members  were  present. 

Conuuittee  on  Museum  and  Herbarium  reported  having  received 
a  numljer  of  volumes  of  the  Proceedings  of  the  American  Pharma- 
ceutical Association.  Mr.  Boring  stated  that  several  volumes  of  the 
"  Proceedings  "  also  Reports  of  the  Pennsylvania  Pharmaceutical 
Association  had  been  received  from  Mrs.  William  Mclntyre.  Ac- 
knowledgments of  these  gifts  were  made  to  the  donors. 

Committee  on  Instruction  presented  a  detailed  report  from  Pro- 
fessor Moerk  covering  several  phases  of  the  course  in  his  depart- 
ment. They  also  advised  that  it  would  be  necessary  to  import  a  con- 
siderable amount  of  required  glassware  for  the  Chemical  Laboratory 
and  that  some  repairs  were  needed.  The  matter  of  supplies  and 
repairs  were  referred  to  the  appropriate  committees,  with  power  to 
act.  J     , 

The  Chair  deemed  it  advisable,  in  view  of  Professor  Moerk's 
position  as  Assistant  Dean  and  his  interest  in  all  matters  pertaining 
to  the  College,  that  he  be  asked  to  be  present  at  the  meetings  of  the 
Board.    This  being  ])ut  in  the  form  of  a  motion  was  adopted. 

Supplies  for  the  Chemical  Laboratory  and  estimates  for  supplies 


528  Book  Reviezvs.  |^^ 


m   Jour.  Pharm. 
ovember,  1913. 


for  the  department  of  Bacteriolog)'  were  referred  to  the  Committee 
on  SuppHes  with  power  to  act. 

Committee  on  Announcement  reported  that  the  catalogue  number 
of  the  Bulletin  was  in  press  and  would  be  ready  for  distribution  in 
a  few  days. 

Professor  Sadtler  for  the  Committee  on  Publicity  reported  that 
various  communications  had  been  forwarded  to  the  Alumni  and  good 
results  were  apparent. 

Committee  on  Commencement  reported  a  successful  Commence- 
ment, and  moved  that  resolutions  of  thanks  be  extended  to  those  who 
had  rendered  services.    It  was  so  ordered. 

The  Committee  stated  that  June  i8th,  1914,  was  the  day  fixed 
for  the  next  Commencement,  and  moved  that  the  Treasurer  be 
authorized  to  engage  the  Academy  of  Music  for  the  occasion.  It  was 
so  ordered. 

Mr.  Joseph  W.  England  stated  that  Mr.  C.  M.  Kline  desired  to 
change  the  title  of  the  Mahlon  N.  Kline  prize  to  read  "  The  Mahlon 
N.  Kline  Pharmacy  Prize  offered  by  the  Mahlon  N.  Kline  estate." 
It  was  so  ordered. 

Mr.  French  presented  framed  photographs  of  Sir  William  Ramsey 
and  Lord  Kelvin  which  were  received  with  the  thanks  of  the  Board. 

Dr.  John  A.  Roddy  (nominated  at  a  prior  meeting  of  the  Board) 
was  unanimously  elected  Professor  of  Bacteriology.  It  was  also 
ordered  that  the  new  Department  be  known  as  the  Department  of 
Bacteriology  and  Hygiene. 


BOOK  REVIEWS. 


The  Volatile  Oils.  By  E.  Gildemeister  and  Fr.  Hoffmann. 
Second  Edition  by  E.  Gildemeister.  Written  under  the  auspices  of 
the  firm  of  Schimmel  &  Co.,  Miltitz  near  Leipzig.  Authorized  trans- 
lation by  Edward  Kremers,  Madison,  Wisconsin.  First  volume. 
With  two  maps  and  numerous  illustrations.  New  York  :  John  Wiley 
and  Sons  Inc.,  432  Fourth  Ave.,  1913.    $5.00. 

The  first  volume  of  the  second  German  edition  of  Gildemeister's 
"  The  Volatile  Oils  "  was  reviewed  in  this  Journal  in  1910  (p.  581), 
so  that  our  readers  arc  doubtless  familiar  with  the  scope  and  con- 
tents of  this  work.    It  is  very  fortunate  for  students  of  essential  oils 
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in  Great  Britain  and  the  United  States  that  we  have  this  excellent 
translation  by  Professor  Kremers.  This  work  has  come  naturally 
to  be  looked  upon  as  a  standard  and  is  relied  upon  in  practical  work. 
Students  of  plant  chemistry,  as  well  as  of  the  volatile  oils,  owe  a 
very  great  debt  to  Messrs.  Schimmel  &  Co.  for  publishing  in  such 
excellent  and  permanent  form  the  results  of  the  investigations  in 
their  own  laboratories.  They  might  like  many  other  manufacturers 
have  kept  much  of  this  information  for  their  own  benefit.  It  would 
have  spared  them  not  only  a  very  great  expense,  but  a  great  amount 
of  worry  and  anxiety.  They  preferred,  however,  to  give  to  science 
the  results  of  their  labors.  In  the  giving  of  this  they  have  not  only 
enriched  science  and  chemical  industry  but  they  done  an  ennobling 
work  which  will  stand  as  a  monument  to  this  firm.  It  is  an  example 
that  well  might  be  emulated  by  all  of  the  large  manufacturing  houses. 

H.  K. 

Treatise  on  General  and  Industrial  Organic  Chemistry. 
By  Dr.  Eltore  Molinari.  Translated  from  the  second  enlarged  and 
revised  Italian  edition  by  Thomas  H.  Pope.  With  506  illustrations. 
Philadelphia:  P.  Blakiston's  Son  &  Co.,  1913.     $6.cxd  net. 

While  it  is  true  that  there  are  several  excellent  English  and  Ameri- 
can works  on  "  Industrial  Organic  Chemistry,"  Molinari's  "  Trattata 
di  Chimica  Organica  "  has  been  highly  esteemed  by  very  many 
European  workers.  It  was  Liebig  who  expressed  the  thought  that 
"  to  obtain  a  sound  practical  man  it  is  necessary  to  train  a  good 
theorist."  Molinari  amplifies  this  maxim  to  meet  modern  needs  by 
saying :  "  In  order  to  produce,  rapidly  and  with  increased  certainty, 
a  sound,  practical  man,  it  is  necessary  to  train  a  good  theorist  and 
to  initiate  him  into  both  the  theoretical  and  practical  study  of  the 
more  salient  industrial  problems."  This  is  the  keynote  of  the  present 
work.  \\'ith  a  knowledge  of  various  syntheses  and  constitutional 
foniiulje  of  a  commercial  product,  he  claims  that  the  chemist  should 
also  possess  a  knowledge  of  industrial  processes  as  well  as  the  statis- 
tics of  production.  In  this  work  we  find  a  lot  of  fundamental  infor- 
mation of  a  general  scientific  character  concerning  organic  compounds 
and  this  is  frequently  supplemented  by  industrial  processes  of  the 
more  important  substances  considered.  The  author  dwells  preferably 
on  the  industries  of  illuminating  gas,  sugar,  alcohol,  beer,  acetic  acid, 
dyeing,  textile  fibres,  fats  and  soaps,  explosives,  etc. 
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In  the  English  translation  Professor  Pope  has  made  a  number  of 
alterations  in  and  additions  to  the  text  of  the  second  Italian  edition, 
these  consisting  principally  in  amplification  of  the  statistical  data 
referring  to  Great  Britain  and  the  United  States.  H.  K. 

Modern  Research  in  Organic  Chemistry.  By  F.  G.  Pope. 
With  261  diagrams.  New  York:  D.  van  Nostrand  Company,  1913. 
$2.25  net. 

In  an  introductory  note  by  J.  T.  Hewitt  in  this  volume  it  is  stated 
that  "  in  the  course  of  the  past  century  the  study  of  organic  chemistry 
has  been  pursued  with  an  energy  which  has  not  been  exceeded  in 
any  department  of  science,  and,  by  sustained  effort,  not  only  has 
a  better  insight  been  obtained  into  processes  of  life,  but  many 
branches  of  industry  have  been  revolutionized."  The  student  of 
research  plays  an  important  part  in  the  development  of  science, 
but  it  is  very  fortunate  there  are  those  who  are  willing  to  take  the 
time  to  survey  the  field  of  research,  delve  into  the  published  papers 
and  after  assimilating  and  boiling  down  the  facts  give  us  the  fruits 
of  their  labors.  The  present  volume  is  one  of  these  indispensable 
books  that  is  stimulating  indeed.  How  inspiring  to  the  student  are 
the  words  of  Mr.  Hewitt  in  his  introduction  wherein  be  says :  "  Or- 
ganic chemists  have  achieved  much,  and  as  the  habit  of  simply  record- 
ing the  melting-points  and  analytical  data  of  new  compounds  dies  out, 
it  will  be  more  clearly  recognized  what  an  enonnous  field  of  work  lies 
in  front  of  us." 

Among  the  subjects  considered  the  following  may  be  mentioned: 
the  polymethylenes ;  the  terpenes  and  camphors ;  the  uric  acid  or 
purine  group ;  the  alkaloids ;  the  relation  between  the  color  and 
constitution  of  chemical  compounds ;  salt  formation  of  pseudo-acids 
and  l)ases  ;  the  pyrones  ;  ketens,  ozomides,  triphenylmethyl ;  the  Grig- 
nard  reaction  ;  etc.  H.  K. 

Materia  Medica,  Pharmacology,  Therapeutics  and  Pre- 
scription Writing.  By  Walter  A.  Bastedo,  Ph.G.,  M.D.,  Associate 
in  Pharmacology  and  Therapeutics  at  Columbia  University.  Octavo 
of  6o2pages,  illustrated.  Philadelphia  and  London:  W.  B.  Saunders 
Company,  19 13.    Cloth,  $3.50  net. 

This  work  of  Bastedo's  on  "Materia  Medica;  Pharmacology, 
Therapeutics  and  Prescription  Writing,"  shows  a  great  amount  of 
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reading  and  is  a  very  excellent  attempt  to  co-ordinate  the  results  of 
scientific  pharmacology  with  rational  therapeutics.  The  point  of 
view  of  the  author  is  like  that  of  the  more  advanced  teachers  in  the 
United  States  and  he  has  succeeded  in  giving  us  a  work  that  will 
.command  the  attention  of  students  in  both  our  colleges  of  phar- 
macy and  medical  schools.  H.  K. 

Handcook  of  the  Historical  Medical  Museum.  At  the  17th 
International  Congress  of  Medicine  held  in  London  this  year  there 
was  exhibited,  for  the  first  time,  the  Historical  Medical  Museum 
organized  by  Henry  S.  Wellcome.  This  museum  contains  objects  of 
historical  interest  connected  with  medicine  and  allied  sciences  and 
a  careful  perusal  of  the  handbook  will  show  that  many  phases  of  the 
healing  art  are  represented  from  the  earliest  to  more  recent  times. 

This  handbook  contains  the  usual  picture  of  Hippocrates  and 
a  plan,  illustrating  the  general  arrangement  of  each  section  and  the 
itinerary  is  in  accord  with  the  sequence  of  objects  described.  Evi- 
dently, judging  from  the  index,  the  museum  consists  of  an  abundance 
of  tremendously  interesting  objects,  objects  that  would  make  glad 
the  heart  of  a  lover  of  things  historical.  Water  color  drawings,  en- 
gravings, oil  paintings,  statuary,  and  carvings  both  in  ivory  and 
wood,  having  for  their  theme  some  connection  with  the  art  and 
science  of  healing  are  much  in  evidence. 

Among  the  pictures  listed  of  special  interest  to  pharmacists  men- 
tion might  be  made  of  the  "  The  Drug-Market  at  Constantinople"; 
"The  Apothecary"  by  an  unknown  painter  of  the  Dutch  school; 
"  Interior  of  an  Italian  Pharmacy,"  i6th  century;  "  Ergot  of  Rye," 
a  series  of  pictures  showing  its  development;  "  Discovery  of  Quin- 
ine," showing  Pelletier  and  Cavanton  in  their  laboratory ;  a  portrait 
of  "Joseph  Priestley,"  the  discoverer  of  oxygen;  "  Leuwenhoeck 
with  his  Microscope,"  who  described  minute  living  organisms  and 
laid  the  foundations  of  the  science  of  Bacteriology;  "Christopher 
Wren  making  his  first  demonstration  of  a  method  of  introducing 
drugs  into  a  vein,  l)efore  Dr.  Willis,  1667  " ;  "  Dioscorides,  the  (ireek 
leather  of  Pharmacy,  describing  the  method  of  gathering,  and  the 
properties  of  the  mandrake."  If  the  large  number  of  illustrations 
of  this  drug  contained  in  this  handbook  is  any  criterion,  mandrake 
must  have  been  a  much-used  remedy  in  early  medical  times.  Many 
]>ictures  of  Harvey  and  other  great  thinkers  of  early  times  who  by 
their  work  made  modern  medicine  possible  are  also  exhibited.     One 
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in  particular  an  engraving  of  Harvey  demonstrating  his  theor}'  of 
the  circulation  of  the  blood  to  King  Charles. 

On  the  ground  floor  of  the  museum  is  shown  a  London  Pharmacy 
of  the  i8th  centur}%  the  shop  front  of  which  is  the  original  of  the 
pharmacy  established  in  1798  by  John  Bell,  founder  of  the  Pharma- 
ceutical Society  of  Great  Britain. 

So  many  and  varied  and  of  such  interest  are  the  things  indexed 
that  one  longs  for  an  opportunity  to  visit  old  London  and  see  for 
himself  this  Historical  Medical  Museum. 

John  K.  Thum. 


CURRENT  LITERATURE. 

Skin  Rashes  Following  the  Administration  of  Atophan. 

Skin  rashes,  similar  to  those  following  the  administration  of 
antipyrin,  are  not  uncommon  after  atophan  has  been  taken.  As  this 
drug  has  been  recommended  as  of  value  in  the  treatment  of  urticaria 
the  report  of  five  cases,  by  Phillips  of  Western  Reserve  University 
Medical  Department,  showing  the  occurrence  of  various  skin  rashes — 
purpura,  urticaria,  and  scarlatiniform  eruptions — is  timely. — Journal 
A.M.A.,  Sept.  27,  1913,  page  1040. 

Ozone. 

In  a  very  interesting  paper  on  the  bactericidal  action  of  ozone 
Jordan  and  Carlson  record  some  experiments  to  determine  the  value 
of  this  gas.  As  an  aid  to  the  destruction  of  bacteria  they  found  it 
of  little  or  no  use.  They  also  make  the  statement  that  it  has  no 
practical  value  for  room  disinfection.  This  statement  is  doubly 
interesting  because  ozone  has  been  recommended  by  interested  parties 
as  of  value  for  air  purification  of  occupied  rooms.  The  results 
of  the  author's  experiments  lead  them  to  believe  that  human  beings 
are  injuriously  afifected  by  amounts  of  ozone  far  less  than  are  neces- 
sary to  produce  even  slight  bactericidal  effects. — Journal  A.M.A., 
Sept.  27,  19 1 3,  page  1007. 

Estimation  of  Acidity  of  Tincture  of  Iodine. 

A  definite  weight  of  the  tincture,  50  grams  for  instance,  is  mixed 
with  eight  times  its  weight  of  distilled  water  and,  after  standing 
one  hour,  filtered.    The  liquid  thus  freed  from  the  precipitated  iodine 
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is  shaken  with  a  small  excess  of  barium  carbonate.  The  whole  of 
the  free  hydriodic  acid  is  thus  converted  into  soluble  barium  iodide, 
which  in  turn  is  precipitated  as  barium  sulphate;  100  of  barium 
sulphate  corresponds  to  109  of  hydriodic  acid.  By  this  method,  it 
was  found  that  a  tincture  which  had  been  exposed  in  a  colorless 
bottle  to  the  diffused  light  of  the  laboratory  for  9  months,  showed 
the  presence  of  hydriodic  acid  to  the  extent  of  1.42  per  cent. — Jour. 
Pharni.  Chim.,  July  16,  1913,  page  75. 

French  Otto  of  Rose. 

Bulgaria's  calamity  has  proved  France's  opportunity.  For  gener- 
ations the  perfumery  world  has  drawn  its  supplies  of  otto  of  rose 
from  the  Balkan  States,  and  up  to  a  few  years  ago  we  were  taught  to 
believe  that  nowhere  else  on  earth  were  climatic  conditions  favorable 
to  its  production,  but  this  summer  we  are  being  treated  to  French  otto 
of  rose  of  excellent  quality  and  at  a  comparatively  low  price.  From 
our  friends,  Vimard,  Dhumez  and  Monschein,  of  Vallauris  (Alpes 
Maritimes),  we  have  just  received  two  samples  of  otto  of  rose  of 
guaranteed  purity.  One  of  these  samples,  prepared  exclusively 
from  one  species  of  rose,  has  the  following  characters: 

Specific  gravity  at  25°  C 0.8717 

Optical  rotation 6°  40' 

Melting  point    over  22°  C. 

The  other  specimen,  prepared  from  bulked  deliveries  of  various 
kinds  of  roses,  gave  the  following  figures : 

Specific  gravity  at  25°  C 0.8679 

Optical  rotation 3°  30' 

Melting  point over  23°  C. 

Although  the  makers  are  not  able  to  state  the  proportions  of  the 
various  species  of  flowers  employed,  they  are  quite  prepared  to 
guarantee  the  purity  of  the  product,  and  one  is  at  a  loss  to  account 
for  the  difl:'erence  of  the  figures  for  the  optical  rotation.  Although 
the  rotation  of  the  sample  first  described  is  about  the  same  as  that 
of  an  essence  distilled  from  "  roses  de  Mai,"  that  of  the  specimen  pre- 
pared from  the  mixed  flowers  corresponds  closely  to  the  figure  for 
Bulgarian  otto. 
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We  learn  that  the  French  perfumes  are  largely  adopting  these 
new  essences  for  their  specialties,  the  fact  that  there  are  differences 
between  these  and  the  Bulgarian  products  being  of  little  moment. 
Just  at  present,  of  course,  while  the  enterprise  is  in  its  infancy, 
the  amount  of  product  is  small,  but  with  a  rich  supply  of  material, 
perfected  machinery,  scientific  control,  and  the  business  acumen  to 
be  found  in  France,  there  is  every  reason  to  anticipate  a  larger  output 
next  year,  and  still  another  anxiety  for  Bulgaria. — Perfwnery  and 
Essential  Oil  Record,  August  30,  1913,  page  265. 


NOTES  AND  NEWS. 


An  International  Pharniacopocal  Bureau. — At  the  recent  Inter- 
national Congress  of  Pharmacy,  a  proposal  to  form  an  International 
Pharmacopceal  Bureau  was  discussed  and  a  commission  was  ap- 
pointed to  consider  the  question  and  to  submit  to  the  International 
Pharmaceutical  Federation  at  an  early  date  a  scheme  for  the  estab- 
lishment of  such  a  bureau.  Among  the  duties  of  such  a  bureau,  as 
that  proposed,  would  be  the  collection  and  examination*of  all  litera- 
ture relating  to  pharmacopceal  revision,  the  experimental  investiga- 
tion of  new  drugs  and  preparations,  and  no  doubt  the  influence  of  the 
bureau  would  tend  to  encourage  the  work  already  commenced  in  the 
direction  of  the  unification  of  pharmacopoeias.  The  commission  is 
composed  of  seven  members,  representing  respectively,  Belgium, 
France,  Germany,  Great  Britain,  Holland,  Switzerland  and  the 
United  States ;  most  of  the  members  are  associated  with  the  revision 
of  their  national  pharmacopoeias,  the  American  representative  being 
Prof.  Joseph  P.  Remington,  Chairman  of  Committee  of  Revision 
of  the  Pharmacopoeia  of  the  United  States  of  America. 

Raising  the  Standard  of  Medical  Practice. — A  gift  of  $1,500,000 
from  the  General  Board  of  Education  to  the  Johns  Hopkins  Medical 
School  is  to  provide  an  income  that  will  put  the  heads  of  departments 
on  salary  and  eliminate  all  private  fees.  The  gift  is  named  after  Dr. 
William  H.  Welch  and  his  idea  is  that  the  new  medicine  wants  men 
who  will  be  too  busy  in  the  great  field  of  research  to  think  about 
money. 

This  is  splendid  idealism  in  the  age  of  the  practical :  it  is  the  tnie 
spirit  that  will  urge  medical  progress  to  its  possibilities  and  the 
resultant  good  to  the  human  race  will  be  incalculable. 
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THE  DETECTION  OF  CHICORY  IN  DECOCTIONS  OF 
CHICORY  AND  COFFEE. 

By  Charles  H.  La  Wall  and  Leroy  Forman. 

Coffee  is  subject  to  a  variety  of  adulterations  in  whole  form,  in 
the  ground  form  and  also  in  the  form  of  the  prepared  beverage. 
The  detection  of  adulterants  in  whole  or  ground  coffee  is  a  compara- 
tively simple  matter  because  of  the  characteristic  appearance  of  the 
tissues  of  both  genuine  coffee  and  its  adulterants  when  subjected  to 
microscopic  examination.  Up  to  the  present  time,  however,  no  satis- 
factory nor  conclusive  method  has  been  presented  in  which  the  adul- 
teration of  the  coffee  could  be  proved  after  it  was  made  up  into  the 
beverage. 

The  methods  of  McGill  {Trans.  Royal  Soc.  Canada,  1887)  and 
of  Tatlock  and  Thomson  (/.  Soc.  Chem.  Ind.,  1910),  whereby  the 
specific  gravity  or  the  refractive  index  of  the  decoction  is  determined, 
are  not  only  too  variable  to  detect  slight  admixtures  but  are  valueless 
in  the  absence  of  positive  knowledge  as  to  the  ratio  of  ground  coffee 
to  decoction.  The  method  of  Franz  (Arch.  Plmrm.,  1876)  in  which 
the  color  reaction  of  the  suspected  decoction  with  an  aqueous  solution 
of  cupric  acetate  is  proposed,  shows  distinct  differences  between  the 
pure  decoctions  but  fails  when  applied  to  mixtures. 

The  method  of  Smith  (Pharm.  J.,  1880)  depending  upon  the 
amount  of  color  left  in  the  decoction  after  precipitation  with  basic 
lead  acetate,  also  fails  to  detect  mixtures  of  the  two. 

Tatlock  and  Thomson  (/.  Soc.  Chem.  Ind.,  1910),  mention  the 
great  difference  in  cupric  reducing  power  of  the  10  per  cent,  decoc- 
tion but  seem  to  have  made  no  specific  application  of  it  as  a  means 
of  detecting  chicory  in  coffee  and  their  figures  are  incomplete  in 
this  particular  respect. 
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In  the  light  of  our  present  knowledge  it  is  extremely  unlikely 
that  any  specific  tests  for  the  positive  identification  of  chicory  in 
cofifee  in  the  prepared  decoction  can  be  devised,  as  no  soluble  con- 
stituents are  present  in  roasted  chicory  which  are  not  likely  to  be 
present  in  roasted  coffee.  It  is  possible,  however,  to  prove  adultera- 
tion by  inferential  tests,  even  when  the  actual  nature  of  the  adul- 
terant is  not  capable  of  positive  identification,  as  is  seen  in  numerous 
cases  in  which  cider  vinegar  is  alleged  to  be  "  adulterated  by  the 
addition  of  some  unknown  substance  high  in  reducing  sugars,"  and 
in  which  the  cases  have  been  successfully  sustained  in  court  and  the 
offenders  convicted. 

Such  an  opportunity  for  inferential  proof  of  adulteration  exists  as 
regards  coffee  and  chicory  in  the  prepared  decoction. 

A  number  of  samples  of  roasted  coffee  of  authentic  origin  were 
obtained,  covering  all  of  the  important  commercial  varieties.  In 
these  samples  w'ere  determined,  first,  the  amount  of  extractive,  and 
second,  the  percentage  of  reducing  sugars  calculated  in  the  extractive 
previously  determined.  The  amount  of  extractive  matter  alone  is 
inconclusive,  of  course,  as  no  knowledge  is  usually  obtainable  concern- 
ing the  ratio  of  ground  coffee  in  the  decoction.  When,  however,  we 
come  to  consider  the  ratio  of  the  extractive  to  the  reducing  sugars, 
we  find  that  a  very  sharp  line  of  demarcation  exists  by  which  it  is 
possible  to  conclusively  prove  the  presence  of  as  small  an  amount  as 
5  per  cent,  of  chicory  in  the  ground  coffee,  and  experience  has  shown 
by  the  examination  of  ground  samples  that  smaller  amounts  than  this 
are  not  likely  to  be  used. 

The  results  of  the  examination  of  the  genuine  coft'ees  are  as 
follows : 

Per  cent,  of  Per  cent,  cf  reducing 

No.  extractive  sugars  in  extractive 

1  Java  (roasted) 1.58  1.92 

2  East  India  (roasted) 1.64  1.95 

3  Mocha  (roasted) 1.98  2.17 

4  Bogota  (roasted) 1.70  2.04 

5  Mexican  (roasted) 1.72  2.47 

6  W.Caracas  (roasted) 2.16  2.64 

7  Santos  (roasted) 1.94  2.23 

8  Rio  (roasted) 2.02  2.57 

9  Peaherry  (roasted) 1.40  2.65 

Maximum   2.16  2.64 

Minimum    I.40  1.92 

Mean    1.79  2.29 
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Samples  of  two  genuine  specimens  of  roasted  and  ground  chicory 
showed  the  following  results  expressed  in  the  same  manner : 

Per  cent,  of  Per  cent,  of  reducing 

No.  •  extractive  sugars  in  extractive 

1  Chicory    4.70  27.67 

2  Chicory    6.10  25.20 

It  will  be  seen  on  comparing  the  results  of  coffee  and  chicory  that 
the  extractive  matter  alone  affords  no  definite  information  upon  which 
to  base  a  conclusion  but  that  the  percentage  of  reducing  sugars  in 
the  extractive  matter  is  so  widely  different  as  to  afford  a  ready  means 
of  detecting  chicory  in  a  decoction  of  coffee. 

Sample  mixtures  of  chicory  and  coffee  were  made  up,  using  the 
chicory  showing  the  lowest  ratio  and  the  coft"ee  showing  the  highest 
ratio.    The  results  were  as  follows : 

Per  cent,  of  Per  cent,  of  reducing 

Mixture                                         extractive  sug?rs  in  extractive 

2  per  cent,  chicory,  98  per  cent,  coffee. ...    1.92  2.52 

5  per  cent,  chicory,  95  per  cent,  coffee.  ...   1.96  4.62 

10  per  cent,  chicory,  90  per  cent,  coffee.  . .  .  2.06  5.26 

15  per  cent,  chicory,  85  per  cent,  coffee. . .  .  2.10  7. 11 

20  per  cent,  chicory,  80  per  cent,  coffee.  . .  .  2.52  8.31 

25  per  cent,  chicory,  75  per  cent,  coffee. . . .  2.26  9.25 

With  the  exception  of  the  sample  in  which  2  per  cent,  chicory 
and  98  per  cent,  coffee- were  used,  which  is  just  within  the  limits  of 
the  highest  ratio  observed  in  a  pure  coffee,  the  results  all  decisively 
and  positively  point  to  the  adulteration  of  the  coffee  with  a  substance 
high  in  reducing  sugars.  The  addition  of  5  per  cent,  of  cane  sugar 
to  95  per  cent,  of  coffee  did  not  appreciably  alter  the  results  by  the 
reducing  sugars  method,  as  shown  by  the  following  figures : 

Per  cent,  of  Per  cent,  of  reducing 

extractive  sugars  in  extractive 

Coffee  95  per  cent.,  cane  sugar  5  per  cent.. .   2.40  1.93 

While  the  addition  of  the  cane  sugar  could  very  readily  be 
detected  by  a  polarimetric  examination,  the  above  mixture  showing  a 
reading  of  several  degrees  in  a  200  mm.  tube,  the  reading  of  the  pure 
chicory  decoction  (containing  more  than  ten  times  the  amount  of 
reducing  sugars)  was  negative,  owing  presumably  to  an  approxi- 
mate balancing  of  dextrose  and  levulose  in  the  mixture. 

It  was  also  found  that  the  ozazone  produced  in  the  chicory  decoc- 
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tion  by  the  phenylhydrazine  method  showed  the  same  crystalline  form 
as  the  ozazone  prepared  from  invert  sugar  and  that  a  mixture  of  as 
small  an  amount  as  lo  per  cent,  of  chicory  in  coffee  showed  crystals 
of  the  ozazone  by  the  phenylhydrazine  test,  while  the  pure  coffee 
decoction  contains  so  little  reducing  sugars  as  to  yield  no  distinct 
crystals. 

The  estimation  of  reducing  sugars  in  the  above  work  was  by  the 
official  method  in  Bulletin  107,  U.  S.  Dept.  of  Agriculture,  Bureau 
of  Chemistry,  and  the  results  calculated  to  dextrose  by  Allihn's  table 
in  the  same  book. 

The  foregoing  results  clearly  indicate  that  a  coffee  decoction 
which  contains  more  than  3  per  cent,  of  reducing  sugars  in  its  ex- 
tractive matter  may  be  looked  upon  as  adulterated  with  chicory  or 
some  similar  product  high  in  reducing  sugars.  The  method  described 
above  may  also  be  used  as  a  confirmatory  method  where  chicory 
has  been  detected  by  microscopic  examination. 


THE  PRESERVATION  OF  HYDROGEN  PEROXIDE  BY 
MEANS  OF  ACETANILIDE. 

By  a.  M.  Clover. 

During  the  past  few  years,  it  has  become  an  almost  general  cus- 
tom to  add  a  small  quantity  of  acetanilide  to  solutions  of  hydrogen 
peroxide  in  order  to  prevent  the  decomposition  ordinarily  taking 
place.  This  very  remarkable  property  of  acetanilide  has  made  it 
possible  for  manufacturers  to  place  upon  the  market  a  peroxide  solu- 
tion that  retains  its  strength  for  a  long  period  of  time  and  has  elimi- 
nated almost  entirely  the  danger  arising  from  decomposition. 

There  has  been  some  discussion  as  to  the  necessity  and  justifi- 
cation for  the  use  of  acetanilide  and  the  claim  has  been  made  that  the 
instability  of  the  commercial  peroxide  solution  is  brought  about 
by  certain  impurities,  which  are  introduced  during  the  process  of 
manufacture,  and  that,  were  the  methods  of  preparation  so  controlled 
as  to  eliminate  these  impurities,  a  stable  product  would  result.  In 
view  of  the  greatly  increasing  use  of  hydrogen  peroxide  this  question 
is  one  of  considerable  importance  and  the  following  experimental 
work  has  been  designed  to  bring  out  the  facts  relative  thereto.  It 
has  been  found  possible  to  prepare  a  chemically  pure  solution  of 
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hydrogen  peroxide  in  sufficient  quantity  for  experimental  work. 
From  a  study  of  the  behavior  of  such  a  solution  we  are  able  to 
arrive  at  very  definite  and  indisputable  conclusions  concerning  the 
effects  of  various  impurities  and  of  acetanilide  upon  the  peroxide. 

Preparation  of  Pure  Hydrogen  Peroxide. 

Commercial  hydrogen  peroxide,  about  3  per  cent,  in  strength,  was 
concentrated  by  distillation  in  vacuo  until  a  strength  of  about  20 
per  cent,  was  obtained.  When  a  sufficient  quantity  of  this  20  per 
cent,  product  had  been  prepared,  it  was  carefully  subjected  to  further 
distillation  and  the  distillate  reserved ;  this  distillation  was  continued 
until  the  residue  showed  a  strength  of  from  35  per  cent,  to  40  per 
cent.  At  this  point,  distilled  water  was  added,  sufficient  in  amount  to 
dilute  the  residue  to  20  per  cent,  and  the  distillation  continued. 
This  process  was  repeated  until  the  desired  amount  of  distillate  was 
obtained.  In  the  above  distillation  the  flask  was  immersed  in  a 
bath  maintained  at  50°  and  the  temperature  of  the  liquid  in  the  flask 
never  exceeded  40°.  The  vapor  was  condensed  by  means  of  an 
ordinary  Liebig's  condenser  and  the  combined  distillate  contained 
over  I  per  cent,  of  hydrogen  peroxide.  When  a  sufficient  quantity 
of  distillate  was  obtained,  it  was  concentrated  by  distillation  in  vacuo, 
the  temperature  of  the  bath  being  maintained  at  40°  and  that  of  the 
distilling  liquid  not  exceeding  28°. 

Procedure. 

For  each  series  of  experiments  described,  a  separately  prepared 
lot  of  peroxide  was  used,  the  purity  of  which  had  been  assured  by 
analysis.  In  all  cases  the  total  residue  and  the  acidity  of  the  prepara- 
tions' were  negligible.  The  strength  of  the  solution  in  hydrogen 
peroxide  was  determined  by  means  of  potassium  iodide  and  tliiosul- 
phate  and  as  given  in  the  tables  is  represented  by  c.c.  of  n/io  thio- 
sulphate.  The  strength  in  which  the  different  substances  were  added 
is  indicated  in  the  tables  by  a  fraction  which  is  the  ratio  of  the  weight 
of  substance  to  the  volume  of  solution.  In  series  III  tbe  acidity  is 
expressed  in  terms  of  a  normal  solution.  The  solutions  were  pre- 
served in  4  oz.  bottles  of  aml)er-colored  glass  which  had  been  thor- 
oughly cleaned  and  dried  in  I'acuo.  Sixty  to  75  c.c.  of  solution  were 
used  in  each  experiment.  The  bottles  were  well  stoppered  and  placed 
in  a  closet,  the  corks  of  the  less  stable  solutions  being  removed  from 
time  to  time  in  order  to  relieve  the  pressure. 
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Series  I. — Effect  of  Several  Acids  axd  Salts. 

The  experiments  of  series  I  and  II  were  preliminary  and  were 
designed  to  give  a  general  idea  of  what  behavior  might  be  expected 
so  that  the  final  experiments  might  be  better  planned.  The  substances 
in  series  I  were  added  approximately  in  the  proportion  of  1.5  gms. 
to  the  litre  of  peroxide  solution.  One  c.c.  of  the  original  solution 
required  14.75  c-^-  tenth-normal  thiosulphate. 


Total  time  of  standi 

ng. 

4d 

ays. 

12  days. 

H2SO4 

..14.65.. 

•••14-35 

H3PO4 

..14 

6  .. 

•••1435 

HCl 

..14 

6  .. 

•••I440 

Succinic  Acid 

..14 

45-. 

•••I3^95 

KCl 

..14 

25-- 

•••12.75 

NaCl 

..14 

25-- 

. . . 12.40 

K2SO4 

•13 

75-- 

. . .   9. 10 

(NH4)2S04 

■13 

I5-- 

...   8.30 

MgS04 

•13 

35- • 

. ..   8.80 

BaCl2 

..14 

10. . 

.. .12.25 

Acetanilide 

..14 

7-- 

.••14-65 

Original  Solution. . 

■13 

65.. 

...11.45.... 

29  days. 

S3  days 

I3-55-- 

..12.45 

13.80.. 

..12.85 

13.90.. 

•■13-05 

i3-25^^ 

..12.45 

8.75- 

2.15 

2.80 

2.90 

2.50 

5-75 

i455^ 

•14.45 

5^65^^ 

..     1.65 

14.30 


Series  II. 

One  c.c.  of  the  original  solution  required  13.80  c.c.  tenth-normal 
thiosulphate. 

Total  time  of  standing                                 ii  days  23  days  13s  days 

Original  solution 10.75 6.25 


Acetanilide 

2000 


HCl 


13.75 1370 13.45 

1345 1300 9.20 

1330 12.85 0.15 

1300 12.15 6.55 


HCl  — ^"  +  NaCl  --- 

2000  2000 

HCl  -  ^      +  NasSiOa  (anhydrous)  -  ^  - 
2000  \       J  J  2000 

H3PO4  -^  +  Na2HP04  (anhydrous)  -^ ^3  -  30 12 .  80 8 .  65 

2000  •>  V    J       2000 

H3P04^- 13-30 12.85 8.45 

2000 


HCl— ^  -f  NH4C1^  ■ 
2000  2000 


HCl 


6000 


13-40 12.80 8.45 

12.95 11.90 5.20 
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Series  III. — Effect  of  Acids  in  Different  Strengths. 

One  c.c.  of  the  solutions  when  prepared,  required  16.35  C-C.  tenth- 
normal thiosulphate.  In  adding  the  acids  the  same  volume  was 
introduced  in  each  case  so  that  the  resulting  solutions  were  all  of 
the  same  strength. 

Age  at  time  of  test 


Strength  of  acid  6  weeks  7  months 

HCl— 14- 80 9.45 

25 

HCl— 1465 8.30 

50 

HCl— 1485 8.70 

100 

HCl— II  80 1.40 

200 

Hi.S04-^ 15-20 9.75 

25 

H2SO4  — 14-40 7-75 

50 

H2SO4  —  13-75 525 

100 

H2SO4— 13-60 4.05 

200 

H3PO4  — 1 5  •  45 10 .  65 

25 

H3PO4  — • 1 5 - 40 II . 60 

50 

H3PO4-" 15-40 11.05 

100 

H3PO4— 15  10 9-55 

200 

Boracic  acid 8.41 

Series  IV:  Solutions  j-^-^y  Normal  in  HCL.  Effect  of  Various 
Salts  alone  and  with  Acetanilide. 

The  entire  sample  of  H.Oo  used  in  this  series  was  made  ylyg 
normal  in  HCl.  The  strength  of  acetanilide  was  i  to  2000.  The 
salts  were  added  in  strong  solution,  the  same  volume  l)eing  used  in 
each  case.  Where  no  salts  were  added  an  ecjual  volume  of  pure 
water  was  used,  so  that  all  solutions  have  the  same  initial  strength 
in  HoO..  The  concentrations  of  the  salts  indicated  are  in  terms  of 
the  anhydrous  compounds.  To  the  solutions  containing  Na^SiOa 
there  was  added  enough  concentrated  HCl  to  neutralize  the  former, 
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the  amount  required  having  been  previously  determined  by  titration. 
At  the  end  of  six  months  the  sohitions  to  which  acetanihde  had  not 
been  added  were  found  to  be  so  far  decomposed  that  the  experiments 
were  not  continued.  One  c.c.  of  the  sohitions  of  Series  IV  required 
at  the  beginning,  21.40  c.c.  n/io  thiosulphate. 

Age  at  time  of  test. 
2  months  6  months 

Original  solution 12 .  i    3 .  75 

Original  solution  with  acetanilide 2 1 .  05 19-85 

NaCl-^ 12.5   3-65 

5000 

NaCl 1-  acetanilide 21.0 19-95 

5000 

KCl-^ ^2.75 4-20 

5000 

KCl  — h  acetanilide 20 .  95 19 .  75 

5000 

CaCl2-^ ^3.05 4-70 

5000 

CaCh^ h  acetanilide 20.95 19-90 

5000 

NajSiOa -^ ^06   2 .  65 

3000 

Na2Si03-^^ h  acetanilide 20. 75 19 . 55 

3000 

FeClj ^ 1-  acetanilide 20. 40 18 . 55 

500,000 

AlafSOOs ^ 1-  acetanilide 21.05 19-9° 

500,000 

Series  V :  Solutions  y^^  Normal  in  H2SO4.  Effect  of  Various 
Salts  alone  and  with  Acetanilide. 

■  The  calcium  sulphate  was  added  in  pure  crystals.  In  all  other 
cases  the  same  procedure  was  followed  as  in  making  the  solutions  of 
Series  IV.  Just  after  being  prepared,  i  c.c.  of  the  solutions  required 
22.95  c.c.  n/io  thiosulphate. 

Age  at  time  of  test 
2  months  6  months 

Original  solution 14-35 5-35 

Original  solution,  acetanilide 22  .  65 22 .  30 

NajSO,^^ 15-30 6.30 

5000 

Na2S04  -^—  +  acetanilide 22 .  75 22 .  35 

5000 

K,S04-- ^5-60 6.65 

5000 
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Age  at  time  of  test. 

2  months  6  months 

K2SO4 h  acetanilide 22.70 22.25 

5000 

MgS04-^ 15.80 6.80 

5000 

MgS04 f-  acetanilide 22 .  70 22 .  35 

^       5000 

CaS04-^ 12.80 3.90 

5000 

CaSO^ f-  acetanilide 22 .  70 22 .  40 

5000 

ZnS04-^ 16. 1    7.55 

5000 

ZnS04 h  acetanalide .' 22 .  65 22 .  25 

5000 

CUSO4       ^ 


50,000 

CUSO4 h  acetanilide 22.60 21.75 

50,000 

Series  VI :  Solutions  y|-o  Normal  in  HgPO^.  Effect  of  Various 
Salts  alone  and  with  Acetanilide. 

The  same  procedure  was  followed  as  with  Series  IV  including  the 
neutralization  of  NaoSiOg  with  H3PO4.  At  the  beginning  i  c.c. 
of  the  solutions  required  23.65  c.c.  n/io  thiosulphate. 

Age  at  time  of  test 


2  months  6  months 

Original  solution 1 7  •  85 10 .  60 

Original  solution  +  acetanilide 23 .  35 22 .  90 

Na2HP04  -^ 1780 10.55 

5000 

Na2HP04 1-  acetanilide 2-5 . 40 23 . 25 

5000  ^  ^  ^     ^ 

CaCU  ^- 20.05 1 5  ■  00 

5000 

CaCU f-  acetanilide 2-1.20 22.9 

5000  "^  -^ 

Na.SiOa  -^ 18 .40 1 1 .  50 

3000 

Na2Si03 h  acetanilide 2'?. 40 22.95 

3000  o   t  ^J 

Al2(S04)3 f-  acetanilide 2-? . 40 2-? . 05 

50,000  "^  ^  "^ 

Pb(C2H302)2  — - — 19  •  75 13-90 

50,000 

Pb(C2Hj02)2— ^+  acetanilide 23.45 23.15 
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Discussion  of  Results. 

From  the  results  of  series  I,  it  is  evident  that,  contrar}'-  to  the 
general  assumption,  pure  hydrogen  peroxide  is  a  very  unstable  sub- 
stance and  that  its  stability  is  greatly  increased  by  the  addition  of 
small  amounts  of  acid.  The  addition  of  salts  of  the  alkali  and  alka- 
line-earth metals  does  not  appear  to  have  any  marked  efifect.  In  two 
or  three  cases  the  resulting  solutions  are  more  stable  and  in  the  other 
cases  they  are  less  stable.  By  the  addition  of  acetanilide  alone  to  the 
solution  its  stability  was  greatly  increased,  the  decomposition  being 
about  2.7  per  cent,  in  5  months. 

From  series  II  the  same  conclusion  may  be  reached  in  regard  to 
the  stability  of  pure  hydrogen  peroxide,  and  the  effect  of  acids 
and  of  acetanilide  upon  the  solution.  The  combined  efifect  of  acid 
and  its  salt  and  of  free  silica  is  here  brought  out  and  it  is  evident  that 
in  acidified  solutions  the  salts,  at  the  strength  in  which  they  were 
used,  have  no  influence  upon  the  stability  of  the  solutions,  while  free 
silica  renders  them  less  stable. 

In  series  III  a  study  was  made  of  the  effects,  in  varying  strengths, 
of  the  different  acids  sometimes  used  in  acidifying  the  commercial 
solution  of  hydrogen  peroxide.  Phosphoric  acid  gave  the  best 
results  at  all  the  concentrations  used.  It  will  l)e  noted,  however,  that 
the  best  preserv^ed  solution  had  lost  in  strength  nearly  30  per  cent, 
in  7  months  and  that  such  a  solution,  although  more  stable  than  the 
chemically  pure  peroxide,  would  not  answer  at  all  for  commercial 
purposes. 

In  series  IV,  V,  and  VI  there  were  introduced  into  the  solutions 
of  pure  peroxide  all  of  the  mineral  impurities  likely  to  occur  in 
a  commercial  preparation,  and  in  the  maximum  concentrations  in 
which  they  might  be  found.  In  order  to  cover  the  ground  completely 
and  so  that  the  dififcrent  series  might  serve  as  a  check  upon  each 
other,  three  dififerent  acids  were  used  with  their  corresponding 
salts.  Each  impurity  was  used  with  and  without  acetanilide  so  that 
the  effect  of  this  preservative  might  be  seen  in  all  possible  cases. 

Several  different  brands  of  commercial  peroxide  were  examined 
and  the  total  mineral  residue  was  always  found  to  be  less  than 
.05  per  cent.  This  residue  was  found  to  consist  in  all  cases,  of  over 
50  per  cent,  silica,  so  that  the  total  mineral  matter  other  than  silica 
was  less  than  i  part  in  4000. 

The   results  obtained   in  the  last   3   series  of  experiments  are 
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invariably  the  same.  The  decomposition  in  those  solutions  containing 
acetanilide,  is  only  a  small  fraction  of  that  in  the  corresponding 
solutions  which  do  not  contain  the  preservative. 

There  can  be  no  question  as  to  the  usefulness  of  this  substance 
for  the  purpose.  As  to  the  mineral  impurities,  the  salts  of  the  alkali 
and  alkaline-earth  metals  and  all  other  salts  used,  except  those  of  cop- 
per and  iron,  appear  to  have  no  influence  whatever  upon  the  stability 
of  the  solutions  when  acetanilide  is  used.  Traces  of  copper  and 
iron  have  a  very  deteriorating  effect  but  this  is  prevented  to  a  great 
extent  by  acetanilide.  The  concentration  of  iron  used  was  consider- 
ably greater  than  that  which  need  be  present  in  a  commercial  solu- 
tion. Without  acetanilide,  silica  appears  to  have  a  deteriorating 
effect  but  this  result  is  almost  neutralized  by  the  preservative.  As 
previously  indicated  in  the  tables,  the  concentration  of  acids  used  in 
series  IV,  V  and  VI  was  j^  normal,  which  is  the  maximum  limit 
allowed  by  the  U.S. P.  The  decomposition  of  the  preserved  solu- 
tions of  series  IV  (HCl)  was  more  than  twice  as  great  as  that  in  the 
case  of  the  other  two  series.  An  explanation  of  this  may  be  found 
in  the  fact  that  all  the  solutions  of  series  IV  that  contain  acetanilide, 
deposited  a  yellow  sediment  of  organic  matter  on  standing. 

It  is  of  considerable  interest  to  note  that  the  stability  of  the  pure 
peroxide  of  series  I  and  II  which  contains  acetanilide  alone,  is  about 
the  same  as  that  of  the  preserved  solutions  of  series  V  and  VI,  which 
were  acidified. 

Scientific  Laboratory  of  Parke^  Davis  &  Co.^ 
Detroit,  Mich.,  Oct.  27,  1913. 


SOME  OBSERVATIONS  ON  THE  POLLEN  OF  POISON 

SUMACH. 

By  L.  E.  Warren. 

From  prehistoric  times  it  has  been  known  that  contact  with  cer- 
tain plants  would  occasionally  produce  inflammatory  conditions 
in  the  skin  of  human  beings.  Until  within  comparatively  recent 
years  the  belief  has  been  quite  general  that  such  plants  as  the  poison 
ivy  and  poison  sumach,  which  are  more  venomous  than  most  others, 
give  off  an  invisible,  mysterious  emanation  or  vapor  which,  if 
allowed  to  touch  the  skin,  produces  the  complex  symptoms  so  well 
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known  as  "  ivy  poisoning."  This  vapor  was  believed  to  be  so 
insidious  and  penetrating  that  sensitive  persons  could  easily  be  pois- 
oned by  passing  near  the  emanating  plants  without  touching  them. 

That  the  poisonous  principle  of  this  class  of  plants  is  a  volatile 
substance  appears  to  have  been  the  belief  of  all  of  the  writers  who 
have  treated  the  subject  previous  to  1895.  Pfaff  and  his  pupils  ^ 
then  demonstrated  that  the  poisonous  constituent  of  poison  sumach 
(Rhus  vernix  L.)  and  poison  ivy  (Rhus  toxicodendron  L.)  was  a 
non-volatile,  resin-like  substance.  This  substance,  which  Pfaflf  called 
toxicodendrol,  was  found  in  nearly  all  parts  of  these  plants.  He 
suggested  that  toxicodendrol  might  be  a  constituent  of  the  pollen 
of  these  plants  and  (since  the  flowers  are  dioecious  and  anema- 
philous)  it  appeared  possible  that  sensitive  persons  might  be  pois- 
oned if  the  pollen  were  blown  upon  the  face  or  hands.     Pfaff  says :  - 

"...  The  activity  of  toxicodendrol  in  minutest  traces  may  make  it 
possible  for  a  few  pollen  grains  of  poison  ivy  to  cause  skin  eruption;  and 
the  few  cases  of  action  at  a  distance  which  are  so  often  quoted,  may  con- 
cievably  be  thus  explained.  But,  in  my  own  opinion,  it  is  more  than  doubtful 
if  ever  a  case  of  ivy  poisoning  has  occurred  without  direct  contact  with  the 
plant  or  some  article  which  has  been  in  contact  with  the  plant.  The  long 
latent  period  of  the  eruption  in  some  cases  may  obviously  render  mistakes 
extremely  easy  as  to  the  occasion  when  contact  with  the  plant  really  occurred." 

However,  Pfaff  did  not  make  any  examination  of  the  pollen  of 
either  poison  ivy  or  poison  sumach  for  toxicodendrol. 

Schwalbe  ^  has  stated  the  belief  that  poisoning  without  direct 
contact  with  the  plant  is  easily  possible.  After  a  microscopical  ex- 
amination of  Rhus  diversiloba  T.  &  Gr,  (the  Californian  species  of 
poison  ivy)  he  reported  as  follows : 

"...  There  are  in  the  leaves,  in  the  skin  of  the  stems  and  stalks  of 
the  leaves  and  flowers,  and  even  in  tlie  petals,  lactiferous  vessels  containing 
the  poisonous  matter  of  the  plant. 

"  Upon  these  vessels  grow  hairs  loaded  more  or  less  with  poisonous 
oil.  These  hairs  are  prevalent  on  the  stems,  on  the  under  surface  of  the 
leaves  and  even  on  the  petals  of  the  plant.  The  hairs  derive  the  poison  by 
osmosis  from  the  laticiferous  vessels  and  are  carried  when  broken  off,  easily 
by  the  wind  or  by  the  help  of  man  or  animals  to  persons  liable  to  the  affection. 
The  presence  of  the  hairs  on  the  stem  during  the  winter,  when  there  are  no 
leaves  on  the  shrub  explains  the  fact  of  the  poisonous  qualities  of  the  plant 

*  Pfaff  and  Orr:   Science,  n.s.  i,  no  (1895). 

*  Jour.  Exp.  Med.,  2,  ig2  (1897). 
'Med.  Rec,  63,  855  (1903). 


^•cerer,''mT-}        Thc  Pollcn  of  Poison  Sumach.  547 

even  in  winter  time.  Generally  the  hairs  penetrate  into  the  sudoriferous  and 
sebaceous  glands  and  this  observation  is  corroborated  by  the  fact  that  those 
parts  of  the  skin  perspiring  easily  are  affected  most  frequently." 

Schwalbe  states  *  that  the  poisonous  oil  may  be  detected  in  and 
on  the  pollen  grains. 

"  Der  Bluten-staub  enhiilt  das  giftige  Oel  in  kleinen  Mengen;  man  kann 
in  und  an  den  Pollen  Kornnern  das  Toxicodendrol  nachweisen." 

Von  Adelung",^  too,  inclines  to  the  opinion  that  the  pollen  of  these 
plants  contains  the  poisonous  oil.    He  says : 

"  That  persons  are  poisoned  without  direct  contact  with  the  plant  is  too 
common  an  observation  to  be  denied.  The  explanation  is  doubtless  the 
mechanical  transportation  of  the  poison,  as  happens  when  the  pollen,  or  the 
plant  hairs,  or  other  dust  from  the  plant  is  carried  by  air  currents.  Or, 
perhaps  as  commonly,  the  transporting  agents  are  simply  clothes  or  tools  or 
animals,  which,  after  brushing  against  the  plant,  are  able  to  transfer  the 
poison  to  susceptible  persons." 

On  the  other  hand  Rost  and  Gilg" "  have  studied  the  toxic  effects 
of  Rhus  toxicodendron  from  specimens  grown  in  the  botanical  gar- 
dens at  Dahlem  and  have  concluded  that  neither  the  hairs  nor  the 
pollen  of  that  plant  contain  any  of  the  poison.  They  obtained  the 
hairs  partly  by  blowing  a  current  of  air  across  the  detached  branches 
of  the  plant  while  confined  in  a  glass  case  and  collecting  the  dis- 
engaged particles  on  glass  plates  moistened  with  diluted  glycerol 
and  partly  by  placing  open  dishes  containing  diluted  glycerol  under 
the  standing  bushes.  Their  findings  for  the  hairs  and  pollen  of 
R.  toxicodendron  are  exactly  the  reverse  of  those  reported  by 
Schwalbe  for  R.  diversiloha.  Since  the  two  plants  are  so  similar 
botanically  and  their  physiological  effects  are  identical,  the  differ- 
ences noted  are  scarcely  to  be  explained  except  on  the  ground  of 
careless  observation  by  one  or  the  other  of  the  experimenters.  The 
studies  of  Rost  and  Gilg  were  so  carefully  carried  out  and  were, 
withal,  so  exhaustive  that  the  preponderance  of  evidence  appears  to 
lie  in  their  favor. 

It  is  known  that  the  poisonous  principle  of  the  several  species  of 
Rhus  is  an  amber-red,  non-volatile,  liquid,  resinous  substance  which 
combines  with  the  alkali  hydroxides  to  form  nigrescent  compounds 

*  Muench.  med.  Woch.,  49,  1616  (1902). 

"Arch.  Int.  Med.,  2,  148  (1913). 

'  Ber.  Pharm.  Gesellschaft,  22,  296  (1912). 
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and  otherwise  behaves  like  certain  phenolic  compounds.  The  toxic 
resin  exists  in  the  plant  in  the  form  of  an  emulsion  which  readily 
blackens  with  the  alkali  hydroxides.  So  delicate  is  this  reaction  that 
minute  amounts  of  the  substance  may  be  detected  by  the  microscope 
if  the  plant  tissues  be  mounted  in  an  alcoholic  solution  of  potassium 
hydroxide. 

The  author  has  long  been  skeptical  concerning  the  poisonous 
properties  of  the  pollen  of  these  plants.  Several  years  since  he  was 
informed  by  Professor  A.  B.  Stevens  that  he  (Stevens)  had  made 
some  attempts  to  isolate  the  poisonous  oil  from  the  pollen  of  Rhus 
vernix  but  without  success.  The  experiments  were  few  and  were 
not  published  although  attention  '  has  already  been  called  to  them 
in  print. 

During  the  past  summer  the  author  collected  some  of  the  pollen 
from  the  flowers  of  Rhus  vernix  L.  growing  in  northern  Indiana. 
Physiological  and  micro-chemical  tests  with  this  demonstrated  that 
it  contained  no  poisonous  constituent. 

On  three  occasions^  during  an  interval  of  two  weeks  during  the 
1913  flowering  season  of  poison  sumach  attempts  were  made  by  the 
method  given  below  to  procure  pollen  from  numerous  male  plants : 

The  apparatus  consisted  of  a  two-inch  funnel,  a  four-inch  funnel,  a 
500  c.c.  suction  flask,  a  bicycle  compression  pump  and  gas  tubing.  The  smaller 
funnel  was  attached  to  the  pump  by  means  of  the  gas  tubing  while  the  larger 
one  was  fitted  into  the  mouth  of  the  suction  flask  by  means  of  a  perforated 
cork  stopper.  The  outlet  tube  of  the  suction  flask  acted  merely  as  an  escape 
for  air.  The  inner  surface  of  the  larger  funnel  and  the  interior  of  the  suction 
flask  were  moistened  with  75  per  cent,  alcohol.  During  the  operation  the 
smaller  funnel  was  held  near  a  panicle  and  by  means  of  the  pump  a  strong 
current  of  air  was  blown  for  some  minutes  upon  it  and  into  the  mouth  of 
the  larger  funnel  which  was  held  upon  the  opposite  side.  By  this  means 
some  pollen  was  collected  but  the  quantity  was  much  less  than  desired.  Bet- 
ter success  was  attained  by  jarring  the  flowering  stems  while  holding  the 
larger  funnel  (and  flask)  directly  below. 

Some  of  the  pollen  which  had  been  disengaged  from  the  anthers 
of  the  flowers  by  shaking  the  flower  stems,  was  placed  on  a  slide 
and  examined  with  the  microscope.  When  dry  the  pollen  is  in  the 
form  of  orange-yellow,  ellipsoidal  grains.  If  moistened  with  alcohol 
or  water  the  grains  swell  and  assume  a  globular  shape.    The  addition 

''  Pharm.  Jour.,  83,  562  (1909). 

'  The  author  is  indebted  to  Prof.  A.  H.  Clark  of  the  University  of  Illinois 
School  of  Pharmacy  for  aid  in  collecting  the  pollen. 


Am.  Jour.  Fharm, 
December,  1913. 
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of  a  few  drops  of  an  alcoholic  solution  of  potassium  hydroxide  to 
the  pollen  grains  on  the  slide  produced  no  change  of  color,  i.e.,  by 
microchemical  tests  the  pollen  appeared  to  contain  no  poisonous 
resin.  A  small  quantity  of  the  poUen  was  then  macerated  for  several 
hours  with  95  per  cent,  alcohol,  the  mixture  filtered  and  the  solution 
allowed  to  evaporate  spontaneously  to  small  volume.  A  portion  of 
the  filtrate  gave  no  black  color  or  precipitate  when  treated  with  an 
alcoholic  solution  of  potassium  hydroxide.  Another  portion  of  the 
filtrate  was  allowed  to  evaporate  spontaneously  almost  to  dryness 
and  a  drop  of  the  residue  tested  for  poisonous  properties,  according 
to  the  physiological  method  (slightly  modified)  of  Tschirch  and 
Stevens  ^ : 

This  consists  in  thoroughly  rubbing  a  drop  of  the  suspected  liquid  into 
the  integument  of  the  forearm  by  means  of  a  glass  rod,  thus  covering  a  circu- 
lar area  about  i  cm.  in  diameter.  After  thirty  minutes  the  part  treated 
is  washed  with  ether,  then  with  alcohol,  and  lastly  with  soap  and  water.  If 
the  substance  were  poisonous  the  area  treated  will  exhibit  a  noticeable  redness 
and  perhaps  slight  itching  after  twenty-four  to  thirty-six  hours.  If  a  negative 
result  be  obtained  the  experiment  is  repeated  with  the  difference  that  the 
test  material  is  allowed  to  remain  upon  the  arm  for  from  one  to  two  hours. 
In  doubtful  cases  a  third  experiment  continuing  through  twenty-four  hours 
should  be  carried  out. 

When  tested  by  the  above  method  upon  four  individuals  the  alco- 
holic extract  from  the  pollen  of  Rhus  vernix  showed  absolutely  no 
poisonous  properties.  Although  these  tests,  perhaps,  should  not 
be  considered  as  absolutely  proving  the  innocuousness  of  the  pollen 
of  poison  sumach  under  all  conditions  they  furnish  strongly  pre- 
sumptive evidence  in  that  direction.  The  evidence  that  rhus  poison- 
ing may  be  wind-borne  is  materially  weakened  by  the  results  and  the 
theory  that  poisoning  can  take  place  only  by  contact  with  the  plant 
receives  additional  support. 

"Tschirch  and  Stevens:  Arch.  Pharm.,  243,  504  (1905)  ;  also  Am.  Jour. 
Pharm.,  78,  63  (1906). 
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FORMATION  AND  DISTRIBUTION   OF  ODOROUS 
PRODUCTS  IN  PLANTS.^ 

By  Eugene  Charabot. 

The  study  of  the  mechanisms  which  regulate  the  formation  of 
the  odorous  matters  and  their  evokition,  the  investigation  of  the 
relations  existing  between  the  chemical  phenomena  which  modify 
these  substances  and  the  immediate  manifestations  of  the  life  of  the 
plant,  the  knowledge  of  the  part  played  by  the  essential  oils  in  the 
vital  economy,  constitute  so  many  enticing  problems  which,  it  will  be 
readily  conceived,  have  a  capital  importance,  not  only  from  the 
point  of  view  of  rational  cultivation  and  of  judicious  harvesting, 
but  also  from  the  point  of  view  of  the  rational  extraction  of  the 
perfume  of  the  plant. 

To  this  study  I  have  devoted,  either  alone  or  in  collaboration, 
principally  with  M.  Al.  Hebert,  more  than  ten  years  of  research 
work. 

The  question  embraces :  the  formation  and  circulation  of  the 
odorous  compounds ;  their  evolution  and  the  mechanism  of  this 
evolution;  the  genesis  of  the  odorous  matters  and  the  physiological 
role  of  the  perfumes. 

Formation  and  Circulation  of  the  Odorous  Conipou)ids.— The 
odoriferous  plants  form  two  very  distinct  groups  as  regards  the 
distribution  of  their  aromatic  principles  among  the  various  organs. 
In  some  the  essential  oil  makes  its  appearance  in  the  green  organs; 
in  the  others  it  exists  exclusively  in  the  flowers.  Thus  it  will  be 
necessary  to  consider  separately  the  perfume  in  the  entire  plant  and 
the  perfume  in  the  isolated  flower. 

The  Perfume  in  the  Entire  Plant. — We  have  experimented  with 
various  representatives  of  the  vegetable  kingdom,  belonging  to  differ- 
ent families  and  containing  the  most  diversified  chemical  substances, 
and  we  have  arrived  at  the  following  conclusions  : 

The  odorous  kinds  of  matter  make  their  appearance  in  the  young 
green  organs.  They  continue  to  form  and  accumulate  until  the 
flowering  period,  but  with  an  activity  which  slackens  more  or  less 
appreciably.    They  migrate  from  the  leaf  into  the  stem,  and  thence 

'  Lecture  delivered  at  the  Pharmaceutical  meeting  of  the  Philadelphia 
College  of  Pharmacy,  October  17,  1913. 


^clcember.^mT"}  Odovous  Prodiicts  ill  Plants.  551 

into  the  inflorescence,  obeying  the  laws  of  diffusion :  a  portion  enters 
into  solution  and,  by  osmosis,  penetrates  into  the  stem.  On  arriving 
in  a  medium  already  saturated  with  similar  products,  a  portion  is 
precipitated,  whilst  the  rest,  consisting  of  a  relatively  soluble  mix- 
ture, continues  to  diffuse  through  the  membranes  and  reaches  the 
organs  of  consumption,  particularly  the  inflorescences. 

At  the  time  when  the  work  of  fertilization  is  accomplished,  a 
certain  quantity  of  essential  oil  is  consumed  in  the  inflorescence. 
It  is  possible  and  even  probable  that  the  green  organs  produce  at  the 
same  time  further  quantities  of  odorous  matters;  experiment  only 
permits  of  the  determination  of  the  fact  that  the  difference  between 
the  production  and  consumption  is  expressed  by  a  loss  at  the  period 
when  the  functions  of  the  flower  are  accomplished. 

The  practical  consequence  of  this  last  conclusion  is  that  the  har- 
vesting of  the  perfume-yielding  plants  should  be  effected  shortly 
before  this  consumption  takes  place,  that  is,  before  the  act  of  fer- 
tilization. 

When  this  act  has  been  accomplished,  the  odorous  principles 
appear  to  descend  again  into  the  stem  and,  generally,  into  the  organs 
other  than  the  flower,  a  migration  which  is  probably  induced  by 
the  dessication  of  the  inflorescences,  which  involves,  other  things 
being  equal,  an  increase  in  the  osmotic  pressure  and  a  partial  precipi- 
tation in  situ  of  the  least  soluble  principles. 

The  Perfume  in  the  Isolated  Flower. — There  exist,  as  was  sup- 
posed by  J.  Passy  and  as  was  proved  by  A.  Hesse  and  his  collabora- 
tors, two  categories  of  plants :  one  class,  continuing  to  produce  odor- 
ous matters  when  placed  under  conditions  such  that  the  vital  func- 
tions may  still  be  exercised ;  the  other  class,  containing  the  whole  of 
their  odorous  principles  in  the  free  state  and  incapable  henceforth 
of  producing  any  further  quantity,  even  though  their  vitality  be  not 
arrested. 

Evolution  of  the  Odorous  Co^m pounds  and  Its  Mechanism. — 
These  researches,  which  I  have  carried  out  partly  in  collaboration 
with  M.  A.  Hebert,  have  led  to  the  following  conclusions :  The  com- 
pound ethers  (esters)  have  their  origin,  in  particularly  active  fashion, 
in  the  green  portion  of  the  plants,  by  the  direct  action  of  the  acids 
on  the  alcohols  previously  formed.  This  phenomenon  of  esterifica- 
tion  is  assisted  by  a  special  agent  playing  the  part  of  a  dehydrating 
agent,  probably  an  enzyme  of  reversible  activity. 

The  influences  which  are  capable  of  modifying  the  plants  so  as  to 
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adapt  them  for  a  more  intense  chlorophyllian  function  are  favorable 
at  the  same  time  to  esterification,  because  this  function  is  favorable 
to  the  mechanical  elimination  of  water. 

Thus  the  chlorophyllian  function  tends  to  acquire  a  new  signifi- 
cance: it  not  only  assures  the  fixation  by  the  plant  tissues  of  carbonic 
acid  gas,  it  not  only  effects,  by  favoring  transpiration,  the  circulation 
of  the  liquids  which  carry  and  distribute  the  principles  necessary  to 
the  mineral  nutrition  of  the  plant,  but  it  also  activifies,  once  the 
carbon  is  assimilated,  the  condensations  which  enable  the  passage 
from  a  simple  chemical  structure  to  one  of  the  innumerable  complex 
structures,  the  study  of  which  taxes  all  the  ingenuity  of  the  chemists. 

When  the  alcohol  is  capable  of  readily  parting  with  the  elements 
of  water,  it  gives  rise,  together  with  the  compound  ethers  (esters) 
to  the  corresponding  hydro-carbon,  so  that  the  first  transforma- 
tions which  the  alcohols  undergo  are  due  to  phenomena  of  dehy- 
dration. 

The  phenomena  of  isomerisation,  that  is,  changes  of  nature  with- 
out change  of  composition,  also  proceed  together  with  the  meta- 
morphosis of  the  odorous  matter.  Lastly,  the  alcohols  and  their 
ethers  are  actively  converted  into  their  oxidation  derivatives,  particu- 
larly when  the  inflorescences  appear,  in  which  organs  the  fixation 
of  oxygen  by  the  tissues  is  particularly  intense. 

Genesis  of  the  Odorous  Matters. — The  sum  of  my  researches,  and 
the  interesting  observations  of  M.  Hesse  lead  to  a  conception  of  the 
genesis  of  the  odorous  matters  in  the  plant.  A  large  number  of  the 
odorous  products,  very  diverse  in  their  functions  and  chemical 
structure,  are  produced  in  consequence  of  the  splitting  up,  with 
fixation  of  the  elements  of  water,  of  principles  called  glucosides.  It 
is  sufficient  to  admit  the  general  nature  of  such  a  mechanism  to 
arrive  at  a  satisfactory  explanation  of  the  facts  observed  with 
regard  to  the  formation  of  the  odorous  matters  and  their  appearance 
at  any  particular  point  of  the  vegetable  organism. 

It  seems  to  me  that  there  is  reason  to  believe  that  the  glucoside 
which  is  capable  of  yielding  the  essential  oil  is  formed  or  tends  to  be 
formed  in  the  green  portions.  Most  frequently,  this  glucoside 
immediately  encounters  the  conditions  of  environment  which  are 
favorable  to  its  decomposition,  and  then  the  essential  oil  appears 
in  the  green  portions  and  begins  to  circulate,  evolve  itself  and  play 
its  part.  It  may  even  happen  that  the  medium  is  so  favorable  to  the 
splitting  up  of  the  glucoside,  that  the  latter  can  never  be  formed ; 
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in  this  case  the  whole  of  the  essential  oil  will  exist  in  the  free  state 
in  the  green  organs. 

In  other  cases,  the  glucoside  only  comes  in  contact  with  the  fer- 
ment which  is  capable  of  splitting  it,  in  the  flower.  It  will  then 
only  be  after  it  has  circulated  as  far  as  the  flower,  undergoing  in 
its  course  more  or  less  profound  modifications,  that  it  will  be  able  to 
liberate  the  constituents  of  the  essential  oil,  and  the  flower  alone 
will  be  odorous.  It  is  not  impossible  that,  in  certain  flowers,  the 
medium  may  be  so  favorable  to  the  splitting  up  of  the  glucoside,  that 
the  latter  is  completely  split  up  as  soon  as  it  arrives  there.  The 
formation  of  further  quantities  of  essential  oil  in  certain  flowers  in 
proportion  as  the  essential  oil  already  formed  is  removed,  would  be 
explained  by  a  phenomenon  of  chemical  equilibrium.  The  following 
reaction :  Glucoside  -{-  Water  =  Glucose  -f  Essential  Oil,  would  be 
restricted  by  the  reverse  reaction,  and  a  state  of  equilibrium  would 
be  reached  when  the  glucose  and  the  essential  oil  would  amount  to  a 
certain  proportion.  Thus  the  flowers  in  question,  if  left  to  them- 
selves, would  retain  a  quantity  of  perfume  which  would  not  increase. 
On  the  other  hand,  if  the  essential  oil  be  removed  as  fast  as  it  is 
formed,  the  decomposition  of  the  glucoside  would  no  longer  be 
limited,  and  it  would  continue  to  take  place.  Consequently,  the 
appearance  of  a  fresh  quantity  of  perfume  in  the  plant  whose  life 
is  prolonged  whilst  the  odorous  matter  is  continuously  removed, 
follows  as  the  result  of  a  phenomenon  of  chemical  equilibrium  in  the 
vegetable  cell. 

The  type  reactions  will  serve  as  an  explanation  of  the  changes: 

R-OH  -^  R-CHO  -^  R-COOH  +  (H.O)!! 
R-OH  +  R-COOH  -»  R-COOR  +  (Hod)!! 

R-CHOH  — >  R-CO.R  +  (H20)n — accounting  fo   the  formation  of  alcohols  and 
phenols  and  their  aldehyds,  acids,  esters  and  ketones,  etc. 

It  will  be  understood,  without  it  being  necessary  to  insist  on 
it,  what  advantage  we  have  been  able  to  derive  from  the  practical 
standpoint  as  regards  the  value  and  the  yield  of  perfume,  from  all 
these  results  obtained  by  scientific  research. 

Physiological  Role  of  the  Odorous  Matter. — In  collaboration  with 
M.  Hebert,  I  have  proved  that,  contrary  to  what  was  previously 
believed,  the  odorous  kinds  of  matter  are  not  waste  products  of  which 
the  plant  cannot  make  use.  They  are  capable  of  being  utilized  by 
the  plant,  particularly  when  the  latter  is  protected  from  light  and  no 


554  Enzymes  and  Their  Importance.       { ^^ecember,''mr* 

longer  assimilates  the  carbonic  acid  of  the  air  with  the  same  inten- 
sity. They  participate  normally  in  the  work  of  fertilization  and  of 
the  formation  of  the  seeds,  in  the  course  of  which  they  are  partially 
consumed. 


THE  ENZYMES  AND  THEIR  IMPORTANCE  IN 
PHARMACOGNOSY.^ 

By  a.  Tschirch,  Berne. 

In  his  opening  remarks  Professor  Tschirch  recalled  the  fact  that 
in  an  address  entitled  "  The  Future  of  Pharmacognosy,"  delivered  in 
London  on  the  occasion  of  the  presentation  of  the  Hanbury  Medal 
to  him  (see  C.  &  D.,  1909,  II.,  548),  he  had  considered  it  probable 
that  the  interest  taken  in  the  numerous  synthetic  remedies  would 
be  followed  by  "  a  return  to  drugs."  This  has  taken  place  sooner 
than  he  expected,  for  quite  recently  the  representatives  of  two  im- 
portant chemical-pharmaceutical  factories  informed  him  that  interest 
in  synthetic  drugs  is  declining,  and  that  there  is  a  greater  demand  for 
drugs  and  preparations  of  them,  especially  for  those  which  not  only 
represent  the  active  principles,  but  also  the  whole  of  the  constituents. 
This  fact  draws  once  more  greater  attention  to  that  group  of  remedies 
which  have  been  employed  for  thousands  of  years,  and  the  study  of 
which  is  the  aim  of  phannacognosy. 

Among  the  fundamental  problems  to  be  solved  is  the  part  played 
by  the  enzymes,  not  only  in  the  synthesis  of  the  active  principles  in 
the  living  plant,  but  also  in  the  transformation  of  the  living  plant 
into  a  drug.  For  long  it  had  been  a  problem  for  chemists  to  explain 
how  the  plant  succeeds  in  executing  at  ordinary  temperature  the 
same  reactions  which  can  be  performed  in  the  laboratory  only  with 
the  aid  of  energetic  agents  (strong  acids  or  bases  and  relatively  high 
temperatures),  and  how  it  is  able  with  the  utmost  facility  and  in  a 
very  short  time  to  perform  syntheses  requiring  a  considerable  amount 
of  energy,  such  as  the  building  up  of  carbohydrates  from  carbonic 
acid  and  water  and  other  photosyntheses.  Formerly  this  ability  was 
ascribed  to  the  "  vitality  "  residing  in  the  living  plant  alone,  and 
representing  its  particular  source  of  energy  for  the  accomplishment 

^  Lecture  delivered  at  a  general  meeting  of  the  Eleventh  International 
Congress  of  Pharmacy,  September  17,  1913.  Reprinted  from  Chemist  and 
Druggist,  Sept.  20,  1913,  pp.  41-43- 
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of  this  form  of  chemical  work.  To-day,  however,  the  inception  and 
course  of  numerous  reactions  in  the  living-  substance,  which  were 
formerly  incomprehensible,  can  only  be  grasped  by  the  assumption 
of  enzymatic  processes — the  enzymes  have  assumed  a  part  of  the 
functions  formerly  attributed  to  "  vitality." 

We  are,  however,  in  the  same  position  with  regard  to  the  enzymes 
as  with  electricity — we  know  its  action  and  utilise  it,  but  are  ignor- 
ant of  its  real  nature.  Nobody  has  as  yet  held  a  pure  enzyme  in 
his  hand,  and,  as  with  electricity,  there  are  two  points  of  view : 
(i)  the  minority  see  in  enzymatic  reactions  only  an  exhibition  of 
a  special  form  of  energy,  and  (2)  others  maintain  that  they  are  of 
a  material  nature.  From  the  results  of  some  experiments  on  the  lac- 
case  of  Kurushi  and  other  materials  from  the  protein  reaction  of  the 
substance,  and  the  fact  that  pyrrol  is  formed  when  it  is  heated  with 
alkalies,  in  addition  to  the  impossibility  of  separating  the  enzyme 
itself  from  gummy  substances,  Professor  Tschirch  assumes  as  a 
provisional  working  hypothesis  that  the  enzymes  are  glucoproteids 
of  the  pyrrol  group ;  but,  as  he  states,  this  assumption  may  be  right 
or  wrong,  and  does  contribute  much  towards  explaining  enzymatic 
actions.  Of  greater  importance  is  the  recognition  of  the  colloid 
character  of  all  enzymes ;  indeed,  their  action  is  only  comprehensible 
on  this  basis  in  cases  where  several,  often  antagonistic,  effects  are 
displayed  side  by  side  in  the  same  cell.  There  can  be  no  doubt  that 
not  only  in  the  animal,  but  also  in  the  plant  organism,  in  the  same 
cell  several — indeed,  many — enzymes  are  present,  of  which  some — 
e.g.,  reductases  and  oxydases,  glucoside-splitting  and  glucoside- form- 
ing— act  in  direct  opposition  to  each  other. 

It  is  now  established  that  the  enzymes,  like  the  catalysts,  hasten 
the  course  of  a  reaction,  that  they  are  destroyed  by  heating  to  70°- 
100°  C,  and  that  they  can  be  "  poisoned  "  by  certain  substances. 
On  the  other  hand,  the  presence  of  certain  substances  (some  metals, 
traces  of  acids  and  alkalies)  enhance  their  action,  but  it  is  still  doubt- 
ful whether  and  to  what  extent  the  enzymes  as  such  participate  in 
reactions,  and  whether,  as  is  now  generally  assumed,  the  enzyme 
is  not  used  up  in  the  reaction,  but  before  its  effect  sets  in  it  enters  into 
an  adsorption  combination  with  the  substratum. 

The  fundamental  properties  of  the  enzymes  were  known  to 
Schomein,  who  discovered  the  oxidising  ferments  in  the  'sixties  of 
the  past  century,  although  in  1809  Gottling,  a  pharmacist,  had  ob- 
served the  peculiar  oxydase  reactions  of  gum  acacia,  without  being 
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able  to  explain  them.  Diastase  was  discovered  in  1814,  and  in  183 1 
the  identity  of  its  action  with  that  of  ptyalin  in  the  saliva  was 
established. 

Over  one  hundred  and  twenty  enzymes  are  at  present  known, 
and  the  action  of  the  majority  of  these  consists  in  splitting  up  or 
transforming,  although  there  is  an  increasing  number  of  observations 
dealing  with  the  synthetic  role  of  enzymes.  It  has  been  possible  to 
build  up  isolactose  from  (/-glucose  and  d-lactose,  and  recently  even 
the  glucoside  amygdalin  has  been  built  up  with  the  aid  of  yeast  mal- 
tase.  It  may  be  safely  assumed  that  these  building-up  enzymes  play 
a  great  part  in  the  synthesis  of  plant  substances.  Of  great  interest 
is  the  fact  that  enzymatic  processes  may  be  reversed,  as  was  shown 
in  1898  by  Croft  Hill,  who  proved  that  a  reversible  zymohydrolysis 
was  possible. 

To  understand  the  processes  which  take  place  in  the  living  medici- 
nal plant  and  in  its  transformation  into  a  drug  and  then  in  the  latter 
itself,  it  is  necessary  to  pass  in  review  the  best-known  enzymes.  The 
first  and  largest  group,  and  the  first  to  be  known,  is  that  of  the 
hydrolases  or  hydratases,  among  which  the  carbohydrases  are  dis- 
tinguished by  their  property  of  splitting  up  polysaccharides.  To 
this  group  belong  the  biases  or  disaccharases,  such  as  invertase,  mal- 
tase,  trehalase,  gentiobiase,  and  the  triases  or  trisaccharases,  such  as 
rafifinase,  gentianase,  rhamninorhamnase  and  stachyase,  as  well  as 
the  polysaccharases,  such  as  amylase,  which  splits  up  starch  and  is 
also  known  under  the  name  of  diastase,  cellulase  (or  zytase),  inulase, 
seminase,  pectinase,  xylenase,  and  gelase. 

The  glucosidases,  the  enzymes  capable  of  splitting  up  glucosides, 
are  widely  distributed,  and  their  principal  representative  is  emulsin, 
which  splits  up  amygdalin.  A  large  number  of  these  are  named  with 
reference  to  their  respective  glucosides,  and  include,  inter  alia,  popu- 
linase,  phloridzinase,  salicylase,  arbutase,  gaultheriase,  rhamnase, 
myrosinase  (myrosin),  tannase.  Another  class  of  the  hydratases 
are  the  ester-splitting  esterases,  to  which  belong  the  fat-splitting 
lipase,  and  chlorophyllase,  which  is  present  with  chlorophyll. 

A  particularly  important  group  is  that  of  the  proteases  and 
amidases,  which  includes  pepsin  and  trypsin — pepsin  belongs  to  the 
proteases.  Another  group,  the  coagulases,  is  mainly  represented  in 
animal  organisms,  and  to  it  belongs  chymase,  or  rennet,  which  causes 
the  coagulation  of  milk.  Of  considerable  importance  to  us  are  the 
oxydases,  which  possess  the  property  of  causing  oxidation  in  the 
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presence  of  oxygen  and  peroxides ;  these  are  extensively  present  in 
medicinal  plants,  and  the  guaiacum  blue  reaction  is  due  to  their 
action.  The  catalases  decompose  hydrogen  peroxide  in  oxygen  and 
water,  while  the  reductases  are  responsible  for  reductions  and  also 
play  a  part  in  the  living  cell. 

There  is  scarcely  a  living  plant-cell  free  from  enzymes ;  peroxy- 
dases  and  catalases  especially  appear  to  be  present  everywhere,  and, 
as  already  mentioned,  very  frequently  several  enzymes  of  often 
antagonistic  properties  are  present  in  the  same  cell.  Ten  enzymes 
have  been  isolated  from  the  liver,  and  five  enzymes  from  the  bark 
of  the  horse-chestnut — viz.,  three  different  oxydases,  one  catalase 
and  an  anaeroxydase.  The  changes  which  the  plant  undergoes  post 
mortem  in  its  transformation  into  a  drug  are  of  special  interest  to 
pharmacognosy ;  here  we  have  the  phenomenon  that,  after  separation 
from  the  plant,  many  parts  undergo  considerable  changes,  particu- 
larly of  a  chemical  nature,  such  as  those  which  occur  during  the 
process  of  drying.  In  1888  Professor  Tschirch  established  that 
within  twenty  seconds  of  removing  the  bark  from  Cinchona  succi- 
ruhra  it  assumed  a  reddish  color  on  its  inner  surface,  due  to  enzy- 
matic action,  but  if  the  twig  is  put  in  water  at  80°  C,  on  removing 
the  bark  it  does  not  redden.  In  the  first  phase  of  the  process  the 
glucotannide  present  is  split  up  by  a  glucosidase,  and  in  the  second 
phase  the  aglucon  thus  produced  is  oxidised  to  the  red  coloring- 
matter  by  an  oxydase.  Vanilla  affords  another  example  of  a  differ- 
ent kind  of  enzymatic  action.  In  1888  Professor  Tsirch  found  that 
on  destroying  the  enzymes  by  alcohol  vapor  no  vanilla  odor  occurs, 
and  Winckel's  experiments  in  1909  proved  that  vanillin  is  excreted 
only  in  non-sterilised  fruits. 

It  may  be  accepted  as  proved  that  in  the  process  of  drying  gluco- 
sides  are  altered  by  the  action  of  enzymes,  while  alkaloids  are  appar- 
ently less  affected.  The  question  now  arises :  What  is  the  effect  of 
drying  on  the  enzymes  themselves?  Bourquelot  found  that  several 
plants  contain  enzymes  when  fresh  only,  and  that  they  disappear 
during  drying  or  on  keeping.  The  most  permanent  enzymes  are 
found  in  such  drugs  as  chicory,  taraxacum,  marshmallow,  the  gums, 
and  the  gum-resins.  Gum  acacia  retains  its  enzymes  for  decades, 
as  is  also  the  case  with  the  laccase  of  Japanese  lacquer,  which,  on 
oxidation,  imparts  that  special  character  to  Japan- ware. 

The  question  as  to  whether  the  enzymes  contained  in  drugs  should 
be  destroyed  and  whether  all  enzymes  possess  a  medicinal  action  is 
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not  yet  answered.  The  human  organism  itself  forms  so  many 
enzymes  that  it  is  extremely  probable  that  those  ingested  are  de- 
stroyed or  assimilated.  Zymase,  for  instance,  is  destroyed  by  the 
proteolytic  ferment  of  the  pancreatic  gland.  At  present  there  are  a 
number  of  "  sterilised  "  drugs  on  the  market  as  well  as  phamaceutical 
products  made  from  them — digitalis,  for  instance;  but  it  must  be 
remembered  that  the  pharmacological  action  of  these  "  sterilised  " 
drugs  must  be  further  studied,  as  our  present  knowledge  is  based 
chiefly  on  the  use  of  non-sterilised  drugs.  A  case  illustrating  the 
action  of  enzymes  is  afforded  by  gum  acacia ;  mucilage  of  acacia 
undergoes  considerable  changes  when  mixed  with  other  substances, 
especially  readily  oxidised  substances,  and  for  this  reason  the  Swiss 
Pharmacopoeia  requires  it  to  be  heated— j.(?.,  to  destroy  the  enzyme. 
On  the  other  hand,  several  enzymes  display  a  useful  action.  This  is 
apparent  in  the  processes  to  which  such  drugs  as  tea,  cocoa,  coffee, 
tobacco,  vanilla,  and  tamarinds  are  subjected  to  improve  them.  With 
several  drugs  the  perfume  is  only  apparent  after  enzymatic  processes 
have  been  at  work  during  drying;  thus  fresh  orris-root  is  almost 
odorless. 

All  these  processes  have  as  yet  been  but  little  studied,  and  it  is  only 
when  we  are  thoroughly  acquainted  with  the  cause,  conditions,  and 
course  of  them  that  we  shall  be  able  to  regulate  and  improve  them, 
and  here  a  wide  field  of  research  opens  up  for  pharmacognosy.  Our 
aim  is  not  only  to  eliminate  the  deleterious  actions  of  enzymes,  but 
to  subject  the  actions  to  the  service  of  man  and  to  make  them  useful 
for  drugs,  such  as  has  been  done  in  the  preparation  of  foodstuffs — 
e.g.,  in  brewing  and  in  making  wine,  cheese,  bread — where  the  process 
of  "  fermentation  "  is  due  to  enzymatic  action.  When  we  have 
learned  to  utilise  the  enzymes  formed  by  higher  plants,  such  as  is 
now  the  case  with  myrosin  in  the  preparation  of  oil  of  mustard  and 
of  emulsin  in  the  splitting  up  of  almond-amygdalin,  the  number  of 
useful  enzymatic  actions  will  be  considerably  enlarged,  and,  to  quote 
Goethe,  from  wonder  we  shall  proceed  to  consideration,  and  from 
consideration  to  examination.  We  are  led  to  this  thesis  by  the 
philosophy  of  pharmacognosy,  and  by  experiment  guided  by  the 
process  of  thought.  As  Houston  Stewart  Chamberlain  remarks : 
"  La  science  sans  philosophic  est  un  simple  bureau  d'enregistrement." 
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PROGRESS  IN  PHARMACY. 

A  Quarterly  Review  of  Some  of  the  More  Interesting  Litera- 
ture Relating  to  Pharmacy  and  Materia  Medica. 

By  M.  I.  WiLBERT,  Washington,  D.  C. 

Seldom  if  ever  have  interesting  happenings  along  pharmaceutical 
lines  so  crowded  each  other  as  at  the  present  time,  and  the  end  is 
not  yet,  for  the  immediate  future  promises  to  yield  even  more  im- 
portant developments  than  did  the  recent  past. 

The  Cocaine  Declaration. — Treasury  decision  No.  33,456  promul- 
gated under  date  of  May  23,  1913,  is  only  just  now  being  brought 
to  the  attention  of  retail  druggists  through  the  requirement  that  all 
importers  making  the  prescribed  declaration  must  secure  similar 
declarations  from  all  customers  to  whom  cocaine,  coca,  their  deriva- 
tives or  preparations  containing  cocaine  or  its  derivatives  are  sold. 
The  Treasury  decision  is  based  on  the  provisions  of  the  Food  and 
Drugs  Law  of  June  30,  1906,  and  requires  that  the  importer  declare 
under  oath  that  the  goods  referred  to  are  imported  in  good  faith 
and  will  not  be  used  in  any  way  that  may  prove  to  be  dangerous 
to  the  health  of  the  people  of  the  United  States.  The  text  of  the 
declaration  also  binds  the  person  making  it  to  refrain  from  disposing 
of  any  of  the  articles  involved  without  securing  from  the  prospective 
purchaser  a  similar  declaration  under  oath.  The  purchaser  also 
agrees  to  preserve  the  declarations  received  by  him  and  to  make  a 
report  not  later  than  January  15th  of  each  year,  of  the  amount  of  the 
materials  on  hand  as  well  as  the  amounts  bought  and  sold.  The 
form  of  the  declaration  has  been  published  in  "  Treasury  Decisions," 
1913,  V.  24,  No.  22,  p.  13;  Public  Health  Reports,  v.  28,  p.  2122; 
also  in  The  Druggists'  Circular^  v.  57,  p.  698. 

Anti-Narcotic  Bills. — The  several  anti-narcotic  bills  passed  by  the 
House  some  months  ago  have  been  reported  by  the  Senate  Sub- 
Committee  to  the  Senate  Committee  on  Finance  with  several  amend- 
ments that  will  not  materially  afifect  the  purpose  or  the  nature  of  the 
bills.  The  only  material  change  in  H.  R.  6282  being  an  amendment 
to  bring  that  bill  in  accord  with  the  provision  of  H.  R.  1966,  the  bill 
to  regulate  importation  of  opium. — Oil,  Paint  and  Drug  Reporter, 
1913,  v.  84,  November  10,  p.  17. 

Legislation  Relating  to  Poiso>is  and  Hub  it- forming  Drugs. — A 
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supplement  to  Public  Health  Bulletin  Xo.  56 :  "  Digest  of  Laws  and 
Regulations  in  force  in  the  United  States  relating  to  the  possession, 
use,  sale  and  manufacture  of  Poisons  and  Habit-forming  Drugs," 
has  recently  appeared  in  Public  Health  Reports  (1913.  v.  28,  pp. 
2111-2147,  2181-2218).  This  supplement  includes  74  pages  of 
closely  printed  material  and  contains  only  references  to  and  abstracts 
of  laws  enacted  during  the  year  1913.  The  number  and  the  nature 
of  these  laws  appears  to  evidence  a  growing  discontent  with  existing 
conditions  and  undoubtedly  presage  a  more  active  enforcement  ot 
laws  relating  to  poisons  and  Habit-forming  Drugs. 

Bichloride  Legislation. — An  article  in  Public  Health  Reports  for 
November  14,  1913,  (v.  28,  p.  2399)  comments  on  the  present  day 
agitation  for  legislation  bearing  on  the  sale  of  corrosive  mercuric 
chloride  and  points  out  that  the  most  evident  abuse  in  connection 
with  tablets  of  corrosive  sublimate  is  the  present  day  practice  of  mar- 
keting them  under  a  misleading  title  that  gives  no  indication  of 
their  toxic  character.  The  article  also  presents  compilations  of  the 
number  of  suicides  and  of  accidental  deaths  reported  to  the  Registrar- 
General  of  England  and  Wales  during  the  year  1912  which  tend  to 
show  that  the  recognition  accorded  to  a  poison  by  its  inclusion  in  the 
official  schedule  of  poisons  has  little  or  no  effect  on  the  number  of 
accidental  poisonings  due  to  its  ingestion  while  the  number  of 
suicides  from  the  use  of  scheduled  poisons  is  markedly  greater  than 
from  the  use  of  non-scheduled  poisons,  or  the  corresponding  deaths 
from  accidental  poisoning.  This  is  but  a  reiteration  of  the  frequently 
recorded  observation  that  official  recognition  of  a  substance  as  a 
poison  has  suggestive  influences  and  that  the  morbidly  inclined  are 
much  more  likely  to  use  a  substance  recognized  as  having  toxic 
properties  rather  than  one  regarding  the  toxicity  of  which  they  are 
in  doubt. 

Federal  Legislation.— Among  the  recently  introduced  bills  of 
interest  to  pharmacists  not  the  least  important  are  several  that  are 
designed  to  restrict  interstate  traffic  in  poisonous  substances.  The 
first  of  these,  known  as  S.  3392,  was  introduced  in  the  Senate  by  Mr. 
Ashurst,  of  Arizona,  and  is  designed  to  regulate  the  importation, 
exportation  or  carriage  in  interstate  commerce  of  bichloride  of  mer- 
cury. H  enacted  into  law  it  would  be  a  misdemeanor  to  transport 
in  interstate  commerce  "  any  substance  or  poisonous  compound 
known  as  bichloride  of  mercury  unless  said  substance  or  compound 
be  in  the  form  of  cubes  and  colored  green  so  as  to  be  readily  distin- 
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guishable  from  non-poisonous  tablets  of  similar  appearance  in 
common  use." 

The  second  bill,  known  as  H.  R.  91 13,  was  introduced  by  Mr. 
L'Engle,  of  Florida,  and  would  make  it  "  unlawful  for  any  person 
to  produce,  import,  manufacture,  compound,  deal  in,  dispense,  sell, 
distribute  or  give  away  any  poisonous  tablet,  lozenge  or  troche  not 
cubical  in  shape  "  or  "  any  non-poisonous  tablet,  lozenge  or  troche 
not  in  spherical  or  disk  shape." 

A  third  bill,  introduced  by  Mr.  Gary,  of  Wisconsin,  designated 
H.  R.  9237,  is  designed  to  amend  the  District  of  Columbia  pharmacy 
act  and  introduces  a  novel  feature  in  poison  legislation  in  that  it 
requires  that  all  orders,  slips  or  prescriptions  for  poisons,  particularly 
bichloride  of  mercury,  be  in  triplicate,  in  addition  to  a  poison  register, 
and  that  one  of  the  orders  or  prescriptions  is  to  be  retained  as  refer- 
ence and  one  each  is  to  be  filed  daily  with  the  police  department  and 
the  health  department  of  the  District. 

Poisons. — Xrayser  II. — The  Poisons  Schedule  of  England  shows 
how  difficult  it  is  for  legislation  to  keep  pace  with  chemical 
research.  Drugs  having  distinctly  poisonous  action  are  constantly 
being  put  on  the  market,  and  it  has  been  pointed  out  recently  that 
"  there  are  more  poisons  not  on  the  schedule  than  there  are  on  it," 
and  all  these  may  be  sold  or  dispensed  by  anybody,  for  legally  the 
dispensing  of  poisons  means  only  those  that  are  scheduled. — Che}n. 
Circ,  1913,  V.  57,  p.  703. 

The  A.  Ph.  A.  Election. — The  balloting  by  mail  for  officers  of 
the  American  Pharmaceutical  Association  for  the  year  1914-15  has 
resulted  in  the  election  of  the  following :  President,  Caswell  A.  Mayo, 
of  New  York;  Vice-Presidents,  L.  D.  Havenhill,  of  Lawrence,  Kan. ; 
C.  H.  Packard,  of  Boston  ;  and  Charles  Gietner,  of  St.  Louis. — Drug. 
Circ,  19 1 3,  V.  57,  p.  703. 

Drug  Trade  Exhibition  and  Conference. — The  exhibition  held  in 
the  new  Grand  Central  Palace,  New  York,  October  2-9,  is  not  re- 
garded as  having  been  much  as  a  drug  show,  but  was  accompanied 
by  a  series  of  good  meetings  of  pharmacists  and  physicians,  and 
should  go  far  toward  awakening  an  interest  in  professional  phar- 
macy. The  meetings  were  developed  by  Mr.  Otto  Raubenheimer, 
who  deserves  credit  for  the  method  of  conducting  them,  and  for 
securing  the  several  speakers,  who  while  they  confined  themselves 
largely  to  the!" discussion  of  matters  of  local  interest,  will  nevertheless 
have  considerable  influence  on  the  development  of  pharmacy  in  other 
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sections  of  the  country. — The  Druggists'  Circular,  1913,  v.  57,  pp. 
704-705. 

Conference  of  Food  and  Drug  Officials. — The  conference  of  Fed- 
eral and  State  officials  interested  in  the  enforcement  of  pure  food 
and  drug  laws  which  was  held  in  the  City  of  Washington  on  Novem- 
ber 14  and  15,  should  have  a  stimulating  influence  on  the  enforce- 
ment of  pure  drug  laws  as  well  as  being  the  incentive  for  more  con- 
certed efforts  in  the  enforcement  of  pure  food  laws.  The  conference 
was  called  as  the  result  of  a  resolution  adopted  by  the  Association  of 
State  and  National  Food  and  Dairy  Departments  for  the  purpose 
of  providing  for  active  co-operation  between  State  and  National 
officials  in  the  development  of  methods  of  analysis,  the  promulgation 
of  standards  and  the  proper  enforcement  of  existing  laws. 

International  Pharmacy  Congresses. — Editorial:  "One  of  the 
pharmaceutical  surprises  of  the  present  time  is  the  persistence  of  the 
International  Congress  of  Pharmacy.  Americans,  Britons  and  Teu- 
tons have  evidenced  a  willingness  that  these  Congresses  should  die, 
but  their  pharmaceutical  confreres  of  Gallic  or  Latin  origin  have 
persistently  ignored  this  pessimistic  attitude.  The  principal  purpose 
of  the  origin  of  the  International  Congresses  was  accomplished  by 
the  signature  at  Brussels  on  November  29,  1906,  of  the  international 
agreement  respecting  the  unification  of  pharmacopoeial  formulas 
for  potent  drugs,  which  had  been  arrived  at  by  the  International 
Conference  on  the  subject  which  had  been  held  there  in  1902.  De- 
spite the  expectation  that  this  international  treaty  would  ring  the 
death-knell  of  the  International  Congresses  of  Pharmacy,  it  has 
proved  but  an  incentive  in  the  promulgation  of  further  meetings  " 
of  this  kind. 

The  accomplishments  of  the  several  Congresses  are  briefly  re- 
viewed, and  regarding  the  Seventh  Congress  held  in  Chicago  in  1893, 
during  the  week  commencing  August  21,  the  Editor  says,  "  The  meet- 
ing was,  from  the  international  point  of  view,  a  trifle  half-hearted, 
but  good  as  far  as  it  went." — Chem.  &  Drug.,  1913,  v.  83,  pp.  394- 
395,  424-426. 

The  Eleventh  International  Congress  of  Pharmacy  held  at  Sche- 
vcningen  and  Lcyden,  Sept.  17-21,  191 3,  was  well  attended  and 
appears  to  have  been  successful,  though  the  attendance  was  largely 
confined  to  pharmacists  from  Holland,  Belgium  and  France.  English 
speaking  countries  were  only  sparingly  rci)resented ;  the  United 
States  having  two  delegates,  Prof.  J.  P.  Remington,  of  Philadelphia, 
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and  Prof.  J.  A.  Koch,  of  Pittsburgh.  The  chief  address,  at  the  gen- 
eral meeting  held  on  September  17th,  was  by  Prof.  Alexander 
Tschirch,  who  discussed  the  enzymes  and  their  importance  in  pharma- 
cognosy. 

This  Congress  was  the  first  to  be  held  after  the  formation  of  the 
International  Pharmaceutical  Federation,  and  there  is,  therefore,  no 
reason  to  be  surprised  at  the  fact  that  it  was  from  many,  if  not 
from  all,  points  of  view  more  successful  than  any  of  the  ten  Con- 
gresses which  preceded  it. 

As  might  have  been  expected  the  subject  of  international  stand- 
ards and  the  development  of  uniform  methods  of  assay  were  dis- 
cussed at  length  in  several  communications,  and  steps  were  taken  to 
provide  for  an  international  pharmacopoeial  bureau  to  compile  com- 
ments and  criticisms  along  the  lines  suggested  by  Prof.  Tschirch 
and  to  further  develop  uniformity  in  the  standards  and  requirements 
of  the  several  National  Pharmacopoeias.  The  trend  of  the  discussion 
on  this  and  related  subjects  is  well  reflected  in  the  papers  and  abstracts 
published  in  P.ritish  pharmaceutical  journals  and  the  following  will 
serve  to  illustrate  the  interest  shown  by  the  delegates  present.  (See 
also  this  Journal,  pp.  496,  534). 

Compiling  a  Pharmacopoeia. — Boldingh  and  Schoorl :  The  mono- 
graphs of  a  pharmacopoeia  should  be  succinct  and  clearly  subdivided, 
the -tests  for  identity,  impurity,  and  adulteration  to  be  specially  men- 
tioned and  printed  in  distinctive  type ;  the  order  in  which  groups 
of  reactions  are  given  should  be  the  same  in  all  monographs ;  the 
number  of  reagents  should  be  limited,  replacing  by  others  where  pos- 
sible inconvenient  reagents  (as  H^S  and  CS^  by  Na^S  and  chloro- 
form) ;  they  should  also  place  in  the  first  rank  the  observation  of 
physical  characters,  the  determination  of  physical  constants,  such  as 
melting  and  boiling  points,  rotation  power,  and  refractive  index,  and 
the  microscopical  examination  of  crystals. — Client.  &  Drug.,  191 3, 
v.  83,  p.  488. 

Alcoholic  Strength. — van  der  Wal,  G.  H. :  Discussed  the  desira- 
bility of  adopting  a  uniform  degree  of  alcoholic  liquids  for  the  prep- 
aration of  medicinal  su])stances  expressed  in  percentage  by  weight. 
The  author  recommended  the  appointment  of  a  committee  to  decide 
on  an  international  table  of  mixtures  of  alcohol  and  water,  per- 
centages to  be  stated  in  weight,  this  table  to  be  published  by  the 
International  Pharmaceutical  Federation. — Chem.  &  Drug.,  19 13, 
V.  83,  p.  490. 
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Galenical  Preparations. — Duliere,  W. :  The  value  of  a  g-alenical 
medicament  depends  on  the  quaHty  of  its  constituents  and  on  the 
care  with  which  it  is  made,  and  on  neither  of  these  points  is  it 
possible  to  have  any  certainty  where  the  galenical  is  purchased  ready 
made.  The  practical  pharmacist  knows  by  comparison  that  a  prod- 
uct is  abnormal,  though  he  may  not  always  be  able  to  submit  his 
proofs,  but  the  inexperienced  pharmacist  does  not  know,  and  he  is 
the  one  who  procures  these  ready-made  preparations. — Chem.  & 
Drug.,  1913,  V.  83,  p.  484. 

Minimum  and  Maximum  Standards  for  Drugs. — Peck,  E.  Saville : 
The  establishment  of  a  minimum  standard  for  the  active  parts  of 
medicines  without  establishing  a  maximum  is  wrong.  Although  in  a 
large  number  of  cases  the  establishment  of  a  maximum  standard  is 
unnecessary ;  it  is  in  many  others  essential  for  the  attainment  of 
accurate  and  constant  therapeutic  effect. — Pharm.  J.,   1913,  v.  91, 

pp.  433-434-  _  _  _  _    - 

Unification  of  Assay. — Herissey,  H. :  Thinks  it  advisable  to  im- 
pose international  methods  of  assaying  medicines  at  the  same  time 
that  the  content  in  active  principles  is  laid  down.  The  assay  process 
should  be  minutely  described,  and  in  cases  where  the  strength  of  the 
galenical  is  to  be  adjusted  from  an  assay,  the  method  of  preparation 
should  be  described. — Chem.  &  Drug.,  1913,  v.  83,  p.  485. 

Purity  Tests  for  Chemicals. — Biihrer,  C. :  Favors  a  periodical 
revision  of  the  pharmacopceias,  every  ten  years  where  possible ;  a 
permanent  commission  in  each  country  to  which  would  fall  the  work 
of  keeping  in  touch  with  scientific  progress ;  and  the  creation  of  an 
International  Pharmacopoeial  Bureau  for  the  carrying  out  of  the 
ideas  put  forward  by  Professor  Tschirch. — Chem.  &  Drug.,  1913, 
v.  83,  p.  485. 

International  Pharniacopccial  Bureau. — Remington,  Joseph  P. : 
An  International  Pharmacopoeial  Bureau  should  be  established  in 
Europe.  Success  will  depend  upon  the  ability  of  the  director.  The 
detection  of  adulteration  and  the  collection  of  information  about 
fraud  would  be  an  important  part  of  the  work.  Abstractors  should 
aim  at  obtaining  facts  and  should  not  be  critical.  The  unification  of 
standards  and  tests  for  chemical  substances  should  be  taken  in  hand, 
and  the  formation  of  a  purity  rubric  for  each  chemical  medicament. — 
Chem.  &  Drug.,  191 3,  v.  83,  p.  487. 

Regarding  the  organization  of  this  Bureau,  the  following  resolu- 
tion was  adopted  :  The  Eleventh  International  Congress  of  Pharmacy 
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desires  to  see  continued  the  work  toward  the  unification  of  Pharma- 
copoeias so  happily  inaugurated  by  the  Brussels  Conference  for  the 
unification  of  heroic  medicines.  Considering  that  an  International 
Congress  is  not  qiialified  to  give  a  pronounced  opinion  as  to  the  work 
to  be  done  by  a  similar  institution,  the  second  section  asks  the  general 
meeting  to  appoint  a  commission,  to  submit  within  two  months  an 
organization  scheme  for  an  International  Pharmacopoeial  Bureau. 
The  scheme  elaborated  by  this  commission  will  be  transmitted  to  the 
office  of  the  International  Pharmaceutical  Federation,  which  within 
a  month  will  communicate  it  for  examinations  to  the  official  Commis- 
sions of  the  Pharmacopoeias  of  the  different  countries. — CheJii.  & 
Drug.,  1913,  V.  83,  p.  490- 

The  invitation  presented  by  Prof.  A.  Tschirch  to  hold  the  Twelfth 
International  Pharmaceutical  Congress  in  the  city  of  Berne,  Switzer- 
land, was  adopted  at  the  concluding  session  of  the  Congress  and  the 
question  of  date  was  referred  to  the  International  Federation  of 
Pharmaceutical  Societies. 

Narcotic  Drugs. — C.  E.  Terry,  Health  Officer  for  Jacksonville, 
Fla.,  in  a  paper  on  "  drug  habitues  and  their  bearing  on  the  public 
health  and  welfare,"  read  before  the  American  Health  Association 
at  Colorado  Springs,  laid  the  blame  for  drug  victims  upon  physicians. 
He  stated  that  50  per  cent,  of  drug-users  become  so  through  taking 
drugs  prescribed  during  illness,  and  declared  that  physicians  are  more 
dangerous  than  druggists  in  this  respect.  He  favored  State  legisla- 
tion to  further  physicians  and  druggists  minimizing  the  practice  of 
prescribing  strong  drugs  to  those  addicted  to  their  use. — Pharm.  Era, 
191 3,  V.  46,  p.  508. 

Mixtures  of  the  United  States  PJiarmacopoeia. — Osborne,  Oliver 
T. :  Seriously  questions  the  advisability  of  including  in  the  Pharma- 
copoeia of  the  United  States  a  number  of  the  now  official  complex 
mixtures  because  many  of  the  ingredients  are  needless  and  useless. 
In  fact  it  is  generally  recognized  that  these  complex  mixtures  them- 
selves are  unscientific. — /.  Am.  M.  Assoc,  1913.  v.  61,  pp.  1289-1293. 

Norzvegian  Pharmacopccia. — -Den  Norske  Farmakope,  1913:  The 
fourth  edition  of  this  Pharmacopoeia  has  been  finally  issued  and  will 
be  official  from  January  i,  1914.  It  will  replace  the  work  published 
in  1895,  so  that  with  the  exception  of  Portugal,  Great  Britain  now 
possesses  the  oldest  Pharmacopoeia  now  in  force.  In  accordance 
with  an  existing  agreement,  the  Latin  nomenclature  is  in  accord  with 
that  of  the  other  Scandinavian  countries,  Sweden  and  Denmark, 
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and  is  quite  distinct  from  that  of  other  European  countries.  The 
requirements  of  the  Brussels  Conference  are  reproduced  in  tabular 
form,  and  the  articles  corresponding-  to  these  that  have  been  included 
in  the  Pharmacopoeia  are  designated  by  the  addition  of  the  letters 
"  P.  I."  to  the  sub-title.  Somewhat  striking  is  the  relatively  small 
number  of  galenical  preparations  included,  196  in  all;  thus  there 
are  only  29  tinctures  in  the  Norwegian  Pharmacopoeia  as  compared 
with  67  in  the  British  Pharmacopoeia  and  41  in  the  German  Pharma- 
copoeia.— Chem.  &  Drug.,  1913.  v.  83,  pp.  586-587. 

British  Imperial  Pharmacapooia. — The  proposals  put  forward  by 
Mr.  John  C.  Umney  in  his  presidential  address  to  the  jubilee  meeting 
of  the  British  Pharmaceutical  Conference  have  been  received  with 
much  favor  by  pharmacists  in  Australia,  and  although  the  several 
propositions  have  not  been  discussed  or  even  formally  considered  in 
England  itself,  it  is  believed  that  the  propositions  are  favorably 
viewed  so  that  the  opinions  of  all  pharmaceutical  bodies  beyond  the 
seas  should  be  ascertained  for  consideration  when  the  time  comes. — 
Chem.  &  Drug.,  1913,  v.  83,  pp.  669-670. 

Hanhury  Medal. — American  pharmacists  generally  and  graduates 
of  the  Philadelphia  College  of  Pharmacy  particularly  were  pleased 
to  learn  tliat  the  Hanbury  medal  was  this  year  awarded  to  Dr. 
Frederick  Belding  Power,  now  the  Director  of  the  Wellcome  Re- 
search Laboratories,  London,  England.  Dr.  Power  was  also  accorded 
the  unusual  honor  of  being  asked  to  deliver  the  address  at  the 
opening  of  the  School  of  Pharmacy  of  the  Pharmaceutical  Society. 
The  subject  of  this  address  which  is  reported  in  full  in  recent  num- 
bers of  English  drug-  journals  was :  "  The  influence  and  development 
of  some  of  the  researches  of  Daniel  Hanbury." — Chem.  &  Drug., 
1913,  V.  83,  pp.  36,  61. 

Drugs  Sold  to  Dispensing  Physicians. — Puckner,  W.  A. :  Reports 
a  comprehensive  investigation  on  the  quality  of  drugs  sold  to  dis- 
pensing physicians  and  concludes  that  the  exaijiinations  reported 
show  that  the  random  charge  of  sophistication  and  adulteration  which 
has  been  repeatedly  made  against  "  physicians'  supply  houses  "  is 
unjustified.  The  examination  does  show  as  has  been  argued  before, 
that  standard  drugs  arc  likely  to  be  of  fair  quality  irrespective  of  the 
source  from  which  they  are  obtained. — /.  Am.  M.  Assoc,  1913,  v.  61, 
pp.  855-859. 

How  to  Secure  Reliable  Drugs. — Howe,  Oliver  H. :  While  the 
modern  drug  store  may  be  a  social  necessity  as  a  general  emporium 
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of  all  sorts  of  small  wares  and  ready-made  medicines,  for  confec- 
tionery, cigars  and  fancy  articles,  it  cannot  and  should  not  be  relied 
upon  as  a  source  of  reliable  medicines.  The  well-equipped  and  con- 
scientious drug-gist  who  has  a  high  standard  of  work  and  lives  up  to 
it  should  be  encouraged.  No  physician  should  jeopardize  his  patients 
or  his  own  reputation  by  relying  on  a  prescription  service  which  he 
knows  to  be  poor.  If  necessary,  he  should  provide  and  dispense  his 
own  medicines.—/.  Am.  M.  Assoc,  1913,  v.  61,  pp.  1392-1393. 

Alcohol  as  a  Food. — Editorial :  To  say  that  alcohol  may  be  a  food 
is  not  to  deny  that  it  is  a  dangerous  one.  If  it  is  given  too  freely  its 
oxidation  is  incomplete  and,  what  is  more  important,  the  untoward 
nervous  effects  become  prominent.  In  ordinary  conditions  of  health 
there  is  no  occasion  for  the  use  of  alcohol,  and  its  introduction  into 
the  regimen  of  daily  life  can  scarcely  be  defended  on  the  grounds  of 
nutritive  needs. — /.  Am.  M.  Assoc,  1913,  v.  61,  pp.  966-967. 

Alypin. — Schroeder :  Does  not  agree  with  the  statement  of  Im- 
pens  that  the  toxicity  of  alypin  is  much  lower  than  that  of  cocaine  and 
that  the  maximum  dose  for  the  human  subject  is  0.2  gm.  of  alypin 
and  0.05  gm.  of  cocaine.  He  maintains  that  alypin  is  at  least  as  toxic 
as  cocaine,  and  supports  the  maximum  dose  given  for  it  by  L.  Lewin, 
0.05  gm.,  which  has  been  adopted  in  the  supplement  to  the  Pharma- 
copoeia published  by  the  German  Apotheker  Verein.  {Dent.  Med. 
Woch.,  1913,  I,  459;  Apoth.  Zcit.,  1913,  28,  590). — Pharm.  /.,  1913, 
v.  91,  p.  504. 

Balsam  of  Peru  and  Perugens. — Enz,  Karl :  All  of  the  samples 
of  genuine  balsam  of  Peru  examined  complied  with  the  require- 
ments of  the  Pharmacopoeia.  The  specific  gravity  occasionally  shows 
a  tendency  to  exceed  the  permissible  limit.  The  tests  given  by  the 
German  Pharmacopoeia  will  not  eliminate  perugens  or  other  fac- 
ticious  balsams  of  Peru  ;  some  indication  is,  however,  given  by  a 
comparison  of  the  acid  number,  the  iodine  number  of  the  isolated 
cinnamine,  the  nitric  acid  reaction  and  the  behavior  of  the  product 
with  petroleum  ether. — Siidd.  Apoth.  Zeit.,  1913,  v.  53,  pp.  600,  608- 
609. 

Brophenine,  is  a  complicated  phenetidine  derivative,  bromoiso- 
valerylamino-acetphenetidine,  of  the  formula  C.H.,.O.C,;IT.,NH.CO.- 
CHo.'cO.CHBr.CPICCHj)..  It  is  a  white  amorphous  powder, 
slightly  soluble  in  water,  odorless,  and  tasteless,  melting  at  150°. 
Dose:  Five  to  20  grains  three  times  a  day. — Chcm.  &  Drug.,  1913, 
V.  83,  p.  526. 
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Capsules. — Editorial :  The  g^elatin  capsule  was  invented  by 
Mothes  in  1833,  and  the  French  Academy  of  Medicine  declared  his 
invention  to  be  an  immense  service  to  science  and  humanity.  On 
March  25,  1834,  Mothes  and  Diiblanc  applied  for  a  French  patent  for 
gelatin  capsules,  and  they  obtained  an  additional  patent  on  December 
4th  of  the  same  year. — Chem.  &  Drug.,  1913,  v.  83,  p.  458. 

Des pyrin. — A  remedy  stated  to  be  tartryl-salicylic  acid  has  been 
put  upon  the  market  as  the  latest  headache  and  neuralgic  remedy. 
It  has  been  examined  by  German  analysts,  who  state  that  it  is  a  mix- 
ture of  acetyl-salicylic  acid  with  potassium  bitartrate. — Chem.  & 
Drug.,  1913,  V.  83,  p.  358. 

Digitalis. — Eggleston,  Gary:  Reports  some  clinical  observations 
on  the  emetic  action  of  digitalis  and  concludes  that  tliere  is  neither 
valid  experimental  nor  clinical  evidence  that  therapeutic  doses  of 
the  digitalis  bodies  cause  nausea  or  vomiting  through  local  irritant 
action  on  the  alimentary  tract.  All  true  digitalis  bodies  produce 
nausea  and  vomiting  by  direct  central  action,  so  that  it  is  fallacious 
and  wholly  irrational  to  seek  to  avoid  these  symptoms  resulting 
from  the  oral  administration  of  any  given  preparation  by  resort  to 
another  preparation  or  to  another  channel  of  administration. — /.  Am. 
M.  Assoc.,  1913,  V.  61,  pp.  757-761. 

Electr-HG. — Electromercurol  is  a  colloidal  suspension  of  mer- 
cury equivalent  to  o.i  per  cent,  metallic  mercury  (Hg)  and  contain- 
ing a  small  percentage  of  sodium  arabate.  Electr-Hg  is  an  odorless, 
tasteless  liquid  appearing  transparent  and  brown  in  color  by  trans- 
mitted light  and  opaque  and  gray  by  reflected  light.  The  addition 
of  potassium  cyanide  solution  or  of  strong  nitric  acid  yields  clear, 
colorless  solutions.  The  nitric  acid  solution  responds  to  tests  for 
'mercury. — /.  Am.  M.  Assoc,  1913,  v.  61,  p.  868. 

Hcxametliylenamine. — Guntz,  W. :  States  that  this  drug  (uro- 
tropin)  cannot  be  regarded  as  absolutely  harmless.  With  the  usual 
dosage  he  has  witnessed  hematuria  and  albuminuria  develop  in  two 
cases.  (Miinch.  med.  Wchnschr.,  1913.  40,  No.  30). — /.  Am.  M. 
Assoc,  1913,  V.  61,  p  815 

Kresophine  consists  of  coal  tar  deprived  of  all  constituents  other 
than  phenols  and  derivatives  of  pyrocatechin.  It  forms  a  reddish- 
brown  liquid,  which  is  free  from  any  burning  taste,  and  is  easily 
miscible  with  all  organic  solvents.  Its  use  is  identical  with  that  of 
other  coal  tar  products. — Chem.  &  Drug.,  1913,  v.  83,  p.  526. 

Melubrin  is  described  as  sodium  i-phenyl-2,3-dimethyl-5-pyrazo- 
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lon-4-amido-methan-sulphonate,  the  sodium  salt  of  i-phenyl-2,3,- 
dimethyl-5-pyrazolon-4-amidomethan-sulphonic  acid,  differing  from 
aiitipyrine,  QiH^oNaO,  in  that  a  sodium-amido-methan-sulphonate 
group,  NH.CHa-SOgNa,  has  replaced  a  hydrogen  atom  of  the  pyra- 
zolon  group.  It  is  a  white,  odorless,  almost  tasteless  crystalline  pow- 
der, readily  soluble  in  water,  but  slightly  soluble  in  alcohol.  The 
aqueous  solution  is  neutral  in  reaction  but  unstable. — /.  Am.  M. 
Assoc,  1913,  V.  61,  p.  869. 

Mesothoriiini.- — Berlin  Correspondent :  All  Germany  is  obsessed 
with  the  idea  of  procuring  mesothorium  to  be  used  as  a  panacea  for 
cancer.  It  is  said  to  have  the  power  of  emanating  rays  similar  to, 
but  much  more  effective  than  radium,  and  the  cost  seems  to  be  about 
as  great.  The  substance  is  derived  from  the  thorium  waste  in  the 
manufacture  of  gas  mantles,  but  proof  is  still  wanting  of  the  efficacy 
of  the  remedy. — Chcm.  &  Drug.,  1913,  v.  83,  p.  447. 

Methyl  Alcohol. — Kroeber,  Ludwig :  Reviews  the  different  theor- 
ies in  the  famous  Berlin  poisoning  case,  and  concludes  that  pure 
methyl  alcohol  has  not  the  great  toxicity  attributed  to  it  by  certain 
authors.  He  finds  that  traces  of  dimethylic  sulphate  formed  in  the 
course  of  purification  of  the  product  are  capable  of  poisonous  action. 
— Chem.  &  Drug.,  1913,  v.  83,  p.  488. 

Ninhydrin  occurs  in  the  form  of  colorless  crystals  readily  soluble 
in  water.  When  heated  it  becomes  red  at  125°  C,  swells  at  139°  and 
melts  at  239-240°  C.  The  aqueous  solution  colors  the  skin  violet  and 
reduces  Fehling's  solution.  When  heated  to  the  boiling  point  in 
aqueous  solution  it  gives  a  blue  color  in  the  presence  of  protein  bodies 
or  amino  acids  derived  from  them  which  have  the  amino  group  in 
the  alpha  position  in  relation  to  the  carboxyl.  It  gives  this  reaction 
with  compounds  that  no  longer  respond  to  the  biuret  reaction.  Nin- 
hydrin is  not  employed  therapeutically,  but  is  used  as  a  reagent  to 
determine  the  presence  of  albumin,  peptone,  polypeptids,  and  amino 
acids.  This  test  is  especially  applied  to  demonstrate  the  presence  in 
blood  serum  of  specific  proteolytic  ferments,  especially  in  the  diag- 
nosis of  pregnancy,  according  to  the  method  of  Abderhalden. — 
/.  Am.  M.  Assoc,  1912,  v.  61,  p.  1377. 

Ninhydrin  Reaction. — Pearce,  Richard  M. :  Reports  negative  re- 
sults with  the  ninhydrin  reaction  as  a  test  for  amino  acids  in  the 
serum  of  nephritics  and  others.  A  few  tests  were  made  also  with 
ascitic  fluid,  but  with  like  negative  results. — 7.  Am.  M.  Assac,  1913, 
V.  61,  pp.  1456-1457. 
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Novocol  is  sodium  giiaiacol  phosphate.  It  forms  a  white  crystal- 
Hne  powder,  easily  sokible  in  water  and  containing  45  to  50  per  cent, 
of  guaiacol.  It  is  recommended  in  cases  where  guaiacol  is  indicated, 
in  doses  of  0.5  gramme  three  times  a  day. — Chem.  &  Drug.,  1913, 
V.  83,  p.  526. 

Paracodinc  is  dihydrocodeine,  prepared  by  reducing  the  alkaloid 
by  nascent  hydrogen.  It  is  a  strong  base,  forming  needles  melting 
at  65°,  and  is  soluble  in  water.  It  is  prepared  in  the  form  of  the 
tartrate  and  the  hydrochloride,  both  of  which  salts  are  easily  soluble 
in  water.  It  is  recommended  as  a  cough  remedy  in  very  small  doses. 
— Chcm.  &  Drug.,  1913,  v.  83,  p.  526. 

Placcntapcpton  is  a  preparation  of  peptone  derived  from  the 
placenta  and  employed  for  the  purpose  of  the  optical  tests  for  preg- 
nancy according  to  Abderhalden.  Placentapepton  is  a  yellowish 
powder,  soluble  in  water,  and  having  the  properties  of  peptone. — 
/.  Am.  M.  Assoc,  igi2,  v.  61,  p.  1377. 

Phenolsnlpho^ncpJithalcin. — Fishbein,  M. :  A  report  of  a  number 
of  observations  on  the  use  of  phenolsulphonephthalein  as  a  functional 
test  of  the  kidneys  in  scarlet  fever.  In  the  cases  reported  the  dye  was 
injected  intramuscularly  and  elimination  determined  by  the  use  of 
the  colorimeter  described  by  Cabot  and  Young  (Boston  Med.  and 
Surg.  Jour.,  191 1,  clxv,  549). — /.  Am.  M.  Asso^c.,  1913,  v.  61.  pp. 
1 368-1 370. 

Salvarsan. — -Robertson,  H.  E. :  Intramuscular  injections  of  sal- 
varsan  and  neosalvarsan  produce  severe  destructive  lesions  which 
always  heal  slowly  and  often  are  complicated  with  haemorrhages  and 
sloughing  abscesses.  The  severity  of  the  reaction  from  the  use  of 
either  drug  is  essentially  the  same,  and  the  lesions  produced  by 
experiments  on  animals  and  in  human  beings  are  similar  in  every 
respect.  Mercurial  preparations  when  injected  into  muscles  produce 
similar  lesions,  and  the  use  of  such  preparations  in  this  manner,  in 
the  majority  of  cases,  is  an  unjustifiable  procedure. — /.  Am.  M. 
Assoc.,  1913,  V.  61,  pp.  1698-1702. 

Tannaphtol  is  a  condensation  product  of  tannic  acid,  albumen, 
and  benzonaphthol.  It  is  an  amorphous  powder,  used  as  an  internal 
antiseptic,  or  externally  as  a  dusting  powder. — Chem.  &  Drug., 
1913,  V.  83,  p.  526. 

Tiihercnlin. — Editorial :  The  position  of  the  pharmacist  in  rela- 
tion to  the  supply  of  tuberculin  is  not  so  simple  as  it  would  appear. 
According  to  White,  there  is  no  such  thing  as  standard  tuberculin  and 
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no  tuberculin  manufacturer  can  guarantee  that  his  product  is  of  the 
same  strength  twice.  There  is  no  means  of  testing  the  strength 
of  any  given  tubercuhn  save  by  experiments  on  the  body  of  the 
patient  whom  it  is  proposed  to  treat.  Considering  the  dangerous 
nature  of  this  remedy  it  is  a  very  serious  matter.  The  situation 
is  rendered  still  more  difficult  by  the  bewildering  series  of  tuberculins 
issued  by  the  various  makers.  The  following  list  of  initials  are  only 
a  few  that  might  be  quoted :  T.  O.,  T.  R.,  T.  B.  E.,  V.  T.,  P.  T.  O., 
P.  T.  R.,  P.  B.  E.,  P.  V.  T.,  B.  F.,  P.  B.  F.,  I.  K.,  besides  fat-free, 
water-extract,  suspensions  of  various  kinds,  and  modifications  advo- 
cated with  a  wealth  of  literary  embroidery  by  Dr.  A.,  Dr.  B.,  and  so 
on  ad  infinitum. — Chem.  &  Drug.,  1913,  v.  83,  pp.  362-363. 

Vaccine  Therapy. — Richards,  John  H. :  Reviews  the  recent  lit- 
erature relating  to  vaccine  therapy  and  concludes  that  vaccines  are 
for  one  purpose  only,  that  is,  to  produce  prophylactic  immunity  and 
to  increase  the  resistance  of  an  individual  by  active  immunization, 
and  they  should  never  be  used  to  the  exclusion  of  other  methods  of 
treatment  that  tend  to  limit  the  extent  of  an  infection. — J.  Am.  M. 
Assoc,  1913,  V.  61,  pp.  845-847. 

Volatile  Oils. — Book  Review :  Calls  attention  to  the  second  vol- 
ume of  "  Die  ^therische  CEle,"  by  Gildemeister  and  Hoffmann. 
The  matter  which  occupies  this  second  section  of  the  work  is  the 
detailed  description  of  the  known  oils,  arranged  systematically 
according  to  the  natural  orders  of  the  plants  from  which  they  are 
derived :  the  present  volume  includes  cryptogams,  gymnosperms, 
monocotyledons,  ^and  a  considerable  number  of  dicotyledons.  The 
work  of  Gildemeister  and  Hoffmann  is  certainly  the  most  up-to-date, 
as  it  is  also  the  most  comprehensive  on  the  subject,  and  it  is  safe  to 
say  that  no  chemist  who  is  concerned  with  volatile  oils  can  afford 
to  be  without  it. — Pharm.  J.,  1913,  v.  91,  p.  438. 

The  Bad  Taste  in  Hypochlorite-treated  Water-supplies. — Edito- 
rial:  There  has  been  frecjucnt  and  often  bitter  complaint  al)OUt  the 
taste  of  water  treated  with  hypochlorite  solution,  and  while  it  is 
recognized  that  the  danger  from  water-borne  diseases  is  greatly 
reduced  by  the  hyi)Ochloritc  treatment,  tlie  necessity  of  having  to 
bear  the  burden  of  daily  complaint  and  to  meet  the  indignant  protests 
of  thousands  of  aggrieved  water-drinkers,  has  no  doubt  been  a  factor 
in  preventing  the  efficient  use  of  hypochlorite.  Lederer  (Proc.  111. 
Water  Supply  Assn.,  191 3,  p.  235)  has  confirmed  the  advantage  of 
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sodium  thiosulphate  for  neutralizing  the  residual  clilorine. — J.  Am, 
M.  Assoc,  1913,  V.  61,  p.  1461. 

Venereal  Diseases. — An  important  discussion  in  the  Sections  of 
Dermatology  and  Syphilography  of  the  International  Medical  Con- 
gress centred  about  the  control  of  venereal  diseases.  These  sections 
passed  resolutions  urging  the  government  to  institute  a  system  of 
confidential  notification  of  syphilis  to  a  sanitary  authority  and  to 
make  systematic  provision  for  the  diagnosis  and  treatment  of  all 
cases  of  syphilis  not  otherwise  provided  for.  Sir  Malcolm  Alorris 
said  the  state  enforces  the  notification  of  many  infectious  diseases, 
takes  charge  of  the  insane,  encourages  the  authorities  to  build  fever 
hospitals,  carries  out  a  rigid  inspection  of  factories  and  work-shops, 
and  in  a  thousand  ways  stretches  out  its  long  arm  to  safeguard  the 
community,  yet  it  does  not  lift  a  little  finger  to  protect  the  nation 
from  a  devastating  disease  which,  more  ruthless  than  the  destroying 
angel  who  slew  the  first-born,  smites  the  unborn  babe. — Chem.  & 
Drug.,  1913,  V.  83,  pp.  331-356. 


PHARMACEUTICAL  MEETING. 

The  first  Pharmaceutical  Meeting  this  fall  was  held  in  the 
Museum  of  the  College  on  October  17,  with  Eugene  Charabot  of  the 
Sorbonne,  Paris,  the  guest  of  honor.  The  major  part  of  his  address 
on  the  "  Formation  and  Distribution  of  Odorous  Products  in  Plants  " 
is  found  in  another  part  of  this  issue.  Professor  Samuel  P.  Sadtler 
presided  and  introduced  Dr.  Charabot  as  one  of  the  world's  recog- 
nized authorities  on  Volatile  Oils. 

The  carbohydrates,  albuminoids,  and  the  fatty  substances,  which 
comprise  the  important  products  of  plant  metabolism  have  been 
thoroughly  studied.  But  there  is  a  multitude  of  more  ephemeral 
products,  often  unsuspected  in  their  normal  presence,  among  which 
are  the  odorous  compounds.  The  subject  of  perfumery,  therefore. 
Dr.  Charabot  suggested,  wliilc  having  great  practical  aspects,  de- 
serves well  a  place  in  our  knowledge  of  a  purely  philosophical  order 
and  is  closely  allied  with  and  depends  upon  the  subject  of  physio- 
logical botany.  With  this  introduction  the  speaker  endeavored  to 
give  the  proper  perspective  to  his  subject.  While  the  address  was 
given  in  French,  it  was  thoroughly  enjoyed  by  those  who  attended, 
even  though  not  very  familiar  with  the  language,  due  to  the  very 
engaging  style  of  Dr.  Charabot. 
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